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Abstract of JP 10330412 (A) 
PROBLEM TO BE SOLVED: To obtain a catalyst 
having excellent polymerization activity and useful 
for producing an olefin polymer having wide 
molecular weight distribution and excellent 
moldability by making the catalyst contain a specific 
transition metal compound, a transition metal amide 
compound and an organic metal compound, etc. 
SOLUTION: This catalyst contains (A) a group IV 
transition metal compound containing a ligand 
having cyclopentadienyl skeleton, (B) a transition 
metal amide compound of the formula: [(R3 Si)2 N]k 

MKj-k M is a group III to VI transition metal; C) is a i 
valence number of M; (k) is an integer of 1 to Q); R is $ 
a hydrocarbon, etc.; X is a halogen, etc.} or formula I **'* v * 

R' and R" are each a hydrocarbon, etc.; A is a group ( _ \ m 

13 to group 16 atom in the periodic table; E is a ' " '' ffi " s 

group containing C, H, etc.; (m) is 0-2; (n) is 1-5; (p) • N 

is 0-4} and (C) at least one kind selected from (C1 ) I 
an organic metal compound, (C2) an organic " , 

aluminumoxy compound and (C3) a compound n 
forming an ion pair with the component A or the 
component B, in an amount of 10<-7> to 10<-4> mol 
of the component A per 1 L of the reaction volume 
and a molar ratio of (the component B/the 
component A) of 0.05-50. 
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(TRANSLATION) 
Japanese Patent Office 

Official Laid - Open Patent Gazette 
Japanese Laid - Open Patent Publication 

(Kokai) No. HeL 10 - 330412 
Laid - Open Date: December 15, 1998 
Application No, Hei. 9 - 137250 
Application Date: May 27, 1997 
Inventors: Kenji Sugimura (phonetic) et al 
Applicant: Mitsui Kagaku K. K. (phonetic) 

Title of Invention: A catalyst for the polymerization of olefins and the process for the 
polymerization of olefins 



What is claimed 

[Claim 1] A catalyst for the polymerization of olefins which comprises at least one kind of 
compound selected from 

(A) a transition metal compound of Group 4 of the Periodic Table containing a ligand having a 
cyclop entadienyl skeleton, 

(B) a transition metal amide compound represented by the under - mentioned general formula 
(1) or (1-1); 

[ (R1SO2N] kMXj-k (I) 

(in which M stands for a transition metal atom of the Groups 3 to 6 of the Periodic Table, 
j stands for the valence of the transition metal atom M, k stands for an integer of 1 to j, R stands 
for the same or mutually different hydrocarbon radical or hydrocarbon halide radical, two of R's 
may be mutually linked together thus to form a ring, X stands for a hydrogen atom, a halogen 
atom, a hydrocarbon radical having 1 to 20 carbon atoms, a hydrocarbon halide radical having 1 
to 20 carbon atoms, an oxygen - containing radical, a sulfur - containing radical or a silicon - 
containing radical, and when j - k are greater than 2, these can be the same or different from 
each other) , 
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(in which M stands for a transition metal atom of the Groups 3 to 6 of the Periodic Table, R ! 
and R" can be the same or different from each other and stand for a hydrogen atom, a 
hydrocarbon radical, a hydrocarbon halide radical, an organic silyl radical or a substituent having 
at least one kind of element selected from nitrogen, oxygen, phosphor, sulfur and silicon, m 
stands for an integer in the range of 0 to 2, n stands for an integer in the range of 1 to 5, A 
stands for an atom of the Group 13 to 16 of the Periodic Table, and when n is greater than 2, the 
plurality of A's can be the same or different from each other, and E stands for a substituent 
having at least one kind of element selected from carbon, hydrogen, oxygen, halogen, nitrogen, 
sulfur phosphor, boron and silicon, and when the plurality of radicals represented by E are 
existent, the plurality of radicals represented by E can be the same or different from each other, 
and further more than two of the radicals represented by E's can be linked together to form a 
ring. 

(C) (C - 1) an organic metal compound, 

(C - 2) an organic aluminum oxy compound, and 

(C - 3) a compound that forms a pair of ions by the reaction with the transition metal 
compound (A) or a transition metal amide compound (B) . 

[Claim 2] : A process for the polymerization of olefins which is characterized in that olefins are 
polymerized or copolymerized in the presence of the catalyst for the polymerization of olefins as 
claimed in Claim 1. 



Partial English translation of the pertinent portion on page 5, right middle column to left lower 
column: 

Paragraph [Q032] Further in the zirconium compounds as mentioned above, it is possible to 
mention such a kind of compound that is obtained by substituting zirconium with titanium or 
hafnium. As the transition metal compound in which a ligand having two cyclopentadienyl 
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skeletons, it is possible to mention, for example, the compound represented by the under - 
mentioned formula (II - 3) . 

Paragraph [0033] 



Paragraph [0034] In the formula, M 1 stands for the transition metal atom of the Group 4 of the 
Periodic Table, to be more concrete, it is zirconium, titanium or hafnium, and it is preferably 
zirconium. R 35 , R**, R 37 and R 3S can be the same or different from each other and stand for a 
hydrocarbon radical having 1 to 20 carbon atoms, a hydrocarbon halide radical having 1 to 20 
carbon atoms, a sulfur - containing radical, a silicon - containing radical, a nitrogen - containing 
radical, a phosphor - containing radical, a halogen atom or a hydrogen atom. Among the radicals 
represented by R 35 , R 3 *, R 37 and R 3S , part of mutually adjacent radicals can be linked together 
and form a ring together with the carbon atoms linked with the radicals thereof. By the way, R 35 , 
R 35 , R 37 and R 35 are shown in two locations respectively, but for example, R 35 and R 3<! can be 
the same radicals or different from each other. Among the radicals represented by the R, those 
having the same suffixes show a preferable combination in the case that these inherit them and 
form a ring. 



Partial English translation of the pertinent portion on page 32, right upper column: 

Paragraph [0191] (D) Fine particle - like carrier: 

The fine particle - like carrier (D) used in the present invention is an inorganic or 
organic compound, a grainy or fine particle - like solid matter having a particle diameter in the 
range of 10 to 300 fi m, preferably in the range of 20 to 200 pt m. Among these, as the 
inorganic compounds, a porous oxide is preferred, and to be concrete, it is possible to mention 
SiOi, AhO h MgO, ZrO, TiO^ BaO., CaO, ZnO, BaO, TI1O2 and so on, or the mixture 
containing these, for example, it is possible to exemplify SiOa - MgO, SiOz - Ah O3 SiOa - 
TiOz, SiCh - V2 Os, Si0 2 - CnCfe, SiOz - TiOa - MgO and so on. Among these, those 
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comprising, as the main component, at least one kind selected from SiOz and AhOi are 
preferable. 

Paragraph [0198] Further in the case of the solid catalytic component in which component (A) 
and component (C) are supported on the above - mentioned component (D) , the solid catalytic 
component in which component (B) and component (C) are supported on the above - 
mentioned component (D) and the solid catalytic component in which component (A) and 
component (B) and component (C) are supported on the above - mentioned component (D) , 
olefins can be preliminarily polymerized and further a catalytic component is further carried on 
the preliminarily polymerized solid catalytic component. 
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x;wgtf>::{lgtffctt, l,2-*5J;tfU-®aftS"£^ = 
M&ttli. 1.2, 3-45^^1, 2, 4-gmflc£-^tf. £fc7*P 
tVk /^/y&iW/y^t^fi. n-„ K sec- N tert 
-&if<9flttflcS:-£tf. 

[0032] £fc_kiB<0 J: o fcy^nx^-Mfc&tlfcfc 

wr. y;yx?xT/A£. ^xy*^ti^7XT7A^Mm 
iftMiWJ i t i>x-% h . 2ffl«y ^ n^y? 
yx^ytfg^^i. aeffi^ 2 fis^^a* ^ its 
sziix^mmm^m^t ixa. Kbits 
tiess ( 1 1-3 ) xmiiM^mmwhtit . 

[0033] 
[■ft 3 ] 



... (II-3) 

' R ae 

[0035] u^ffi^st* 1 1-20 combmmt ix 

TU-/yr;y^f;«. 7'J-/«^i:'^ 

[0036] zK^mit>\<mmn^Lxmmm 
tLxitKy^ym, i~y?uyn, r^y^ym, 
a y?ym%b'<DMMM, axrmmm±<omu 

xf-;K 7'ntVK ^^Sr^T;Wf;W 

[0037] ISMiW 1 -2 0 tfVM3$r* y.ft^ft7j< 
S^fc UTtt. luie^HM^it* 5 1-20 coMbKSS 

Tttt Kn^y^i^tuiaLfclsl^r^n^yX. 
7 U yx, r u -tUTJVa * ya^ f^W^n 
6. 

i o o 3 s ] a icv&mt ixitmmmmmn 
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<mmhvx\t. mihtmco^/m^mm^j 
;k ym*»nyy;k hvmmmm^jfu, 

[0039] mm^mt lt«x$ 7* ; xfvyrs 
A yxfvkrsA yxA/vrsy, yrobvyrs 

;WPT$/2£; 7xx;]/r$A y'7xX/i/7*3 A 
y'hy;kT$/, y'^7f-;kTS7, Xf-/k?xx;k7 

s j & y -;pr 5 /sa /sterner u -^r 

[0040] >;y&#£fcbTte^X^7si-X7<r 

[004 1] dft -feMfBlgmP i -2 o^t 
;k x?-;k rnttK 7'^«^M^#' l-4<7) 

XlgrHfiXI-A'. Xf-Jk n-7nttK iso-7°nb7k 
n-7>/k iso-y^k tert-7'^;^^T7^;l^ 

[0042] X 3 iJitfX* 14, SV^tC^I-tfcM^o 

mm 1-20 wAn^y-ftMbx^*. mmmm, 

[0043] 1-20 cODt-fbKStSi: LT 

[0044] ^stufFIS i - 2 o «au yyitmfrm 
mt bTii, MfBlfe«lHWl~2 OWJfcffcteRSSfc 

U -ndr y*, 7 U -;k7/I^ y»& iT*«Wfe*i 
I), 

[0045]^ tT(±, mttm&ti&n 

x;yy * , x^7 a *~ fcWff^ii 

[0046] >\nVVB&l LT!±, MaL^coS^ 

yfiFA ^MTl:l-2 0«MbKS**^iix;P7 

[ 0 0 4 7 ] Yi ti, j^IlHW'1-2 0(?)2««m 
•fbKsia, 1-20 « 2«wsn AWfcK 



•fbKJlS, 2»0M«*flSs 2{lcoAk?x^# 
2WcoxX#^fg v -0-, -CO-, -S-, 
-SO-, ~S0 2 - -Ge-„ -Sn-, -NRsa 
-P { R 39 ) -P (O) ( R 3S ) 

t>m-?x^xi>£<, mwf-wf 1-20 ?)Mfc* 

ow^yMbkStS, 
rtSSFf £ fciiAn^ ynt?T*& & 3 . 
[0048] UMiW 1 - 2 0 CD 2 fft^-f bjc^g 
fc LTSrttfltrtcfct X^yy, Wf;Mfl/>-, 1,2- 
xf-i/A y'XfVkl,2-X-^yy, l,3AUA^^ 
A l,4-rh5Af-L-y, 1,4- 
y^n^yk^t^rMl'yi; ^s-/Wf 
yy, y'7xx;wi f 2-x^yy&fcwywt/7*;k¥ 

[0049] |>*?i»$tfn-2 0cD2|ffiW\ny>ft 
J^bJcSSfcbTJIftWKii, ^DD^fl/^t'«I 
EJ^mKiW 1-2 0« 2«wMbRS»;M^y 

[0050] 2flw»->f«^tasfcUTtt. Ajyy, 
*+frifV\sy* v^wsvvy, vxi-ivisvu 

y, y" (n-7nt;W Ajyy, x (i-7°ntr^) s^y 
yy, y* (y^n-M^ am yyyy, a^^7x-;v 
yyyy, y J 7x-;wy>jyy, y'<P-H;;k yyy 
y, y" (p-^nn7xx;H isyvyttWTfl&IUl' 

yyy*; r;i^^r y -^y u v y* ; r >; -m? y 
yy^; rh7^f-;ki,2-y*yyyy, rh97xx 
;ki , 2-yy y y y& t^7;y^;vy'y u y ya ; 
=3f;vry wyyyy yya ; ru-^yy y vvw^ 

[oo5i] 2m^^^^mt tTi±, jjb 

[ 0 0 5 2 ] *Jt, R 39 I4, BUlBLfclSJ^^M^ 
^1-2 0^-fbK**, 5J3gJS?SA*l-2 0<OAn 

^-'yWbJ<SS^3ttiAD^yji^T-|>^ . <riiA,« 
■5t>, yx^yyyy, y*7x-;pyyyy, 
7xx;yy y yy*if«ag|y y yy^^fcjSFt t 

[0053] OTfc, ilia^ CH-3) TSStL^S^ 

mt^mz^xmrnit^mwi^z > x^yy 

-b'x (>fyfx;w) yx^yVya-^A, x^yy- 
t'x (>f yf-/!') y*;y3-n?Ay^ny K, x^yy 
-b'x (>fyrX;W y';P3x>>jUb*X (hy7/kto 
**yw7**-\>) , xf-yy-b'x (^y-fx 
;kl y;yax^b'x (X^yx;l/7*^-h) , x^ 
yy-b'X (Af-iP) y'iWAAb'X (p-h;yx 
yx;t/7^-^-N) , xf-yy-bx (-fyrx/w) y* 
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;pnx>7Ab7, (r-7u)V<y*£>X)V7*^—Y) „ 
xf-yy-b'x (4,5,6,7-f h5tFn^fyf-/V) y 
A-a-^^DUl 5 , ^yrnb°Ur>-t.'x (y? 

a y h' , >f y rn b y r>-b'x ( y? n^y ? y'xx 
/W (^fyl/y?n^y;yyx-;H y/^^^y^ 
n'JK yxfyi^yyyy-b'x (y7n^.y?yx- 
;i0 y>n-i/-Ay?ny ^f-z^ypy-b'x 
( * f-;P y ? y 9 yx-ii. ) xt? a y ? n y 
h\ y^fybyyyy-b** (yx^yy-n^y^y 
xxrt--) y/yax^Ay^ny p % y^f-^yy yy- 
b"7> (h'J^f^D^yX^) y>3-^A 

^oijk yxwyyy-b'* (^yf^) y 
/yax^Ay^ny F, y^^yyyy-b** My 
t-/W yi^^^At'^ ( bUy;^n^^yx;i-7 
a-*-M . yx^/vyyyy-bT. (4,5,6,7-rh9 

ht^P^yf^) y'iWX7Ay7n'JK, y>fyu 

yyyy-b'^ (y^n^.y^y'xx;v) (7;ktyx 
;v) y>3^*/A y? n y h\ y'7 x-/;-y y y y-b 
x (^yf^) y;l/3x>)Ay7n)JK, /f^7i 
x/i/yijby-b^ M yf-iV) y/y3xi7Ay?n 
ijf, rac-yxfypyyyy-b* (2,3,5->y^f-^ 

^^n^y^y'xx^) y^a^A-y^n'J F„ rac- 

y^^yy yy-bx (2,4,7-b y^yyyyn^y 

?y'xx;U) yiUnx^Ay^ny F, rac-y^^y 

y yy-b* (2-*fyw-tert-7^y?n^y:?y 
x-;p) y>nx7Ay?oyF\ ^y/qtyfy- 
(yy'n^y^y'xxyix) (7/ytyx/t/) y;i/3X7 
X 3 X" 




[ 0 0 5 6 ] iW. Mi !iiHSH^4^^S^M^ 
;\7X7A-C'£D, #mL<(±y>3X>7AT-&&« R 

f-;y n-7'nbvw, -fyrntr/k n-7'fyy -fyy'f- 
/k sec-7"f-;k tert-7'^;y n-^yfvk ^tf^y 
?7k n-^y/k y^n^y^t'^T/k^A-S; 
b*x;k To^x;^ if <?)77^x;«& Kifimf hix 

[ o o 5 7 ] itt£>« o %A y^-jvMizffi&Vfcm 
wr-ifi i m<DT)\>*)vmmt l < . § $> <,z&mm=m 

[0058] R 4 2 s R 44 , R 4E &J;tm 46 ti, 



Ay*7ny f\ y^^yypy- (3-tert-7fy^y? 

n^y^yx^v) (>fyrx/k yji/a^^^y'^a 

y f\ A y 7°n u y fy- ( 4-^ ^y ? n^y ? yx 
x/H (3^f;Kyf-/l') y>3~vAy?ny 
b\ yrnt-'jfy- (4-tert-7'^/ky?tr^y?y 
x-/H (Wf;Wyfx;H y/ynx^Ay'^ny 
f\ -f y rn b y fy- ( 4-tert- yf-zt/y ? n^y ? y 

XX;U) ( 3-tert-7f-;W yr'x^) y/l/n^^Ay 

7nyF. y^fy^yyyy- u-yt-M-y^n^y^ 

yxx;H (3-^f/Hyf^) ylWxWy^n 

y k . yx -fyyy y y y- ( 4-tert- 7'f-^y ? n^.y ? 

yXX;H O-yJf-^-f yr'x^) y/W^^Ay^O 

y f , y'^< ^;t^y y y y- ( 4-tert- 7^;uy ^ n^y ^ 

yxx;V) (3-tert-7'-?-A-f yfx/K y;i/nr.t>A 

y^ny y^fvkyyyy- (3-tert-7^y^n 

^y^yx-;l/) (7/^yX;I/) y>r?n7Ayy-C? 

y h\ 'f vrntry-r y- (3-tert-7>;uy^n^y^ 
yxx;p) (7;kt^x/^) y^ux^Ay'^ny 

if. 

[0054] ifc±fB4>J: 3 ^^^^y;W3x^A 
f-:?XT7A^fo:«A7Xt>Aicfti.^dt^^tf 

&zbi>x<z& t imiTit* wia^ (n-3) T-jisii 

^a^Mit^fei: UTi: *?^#«t(4Tia-«3« (II 
-4) tfzte (II-5) t'S§ii^^^ii-f^WW^ 

[0055] 
Ut4 ] 



R" 2 R* 3 

to' 

> r r" 5 - en- 1 *) 

. — CfcP^oTV^-C 4, J; < , ?mw.T. An^yJS^ 

fettR 4 1 ^nfco^m^^' i - 6 <Dmt-tm&^ 

mmm, 7s~;k «-^7f-;y /9-^7f-;p, r 
yhy;y 7x^yby;K byx;y r-bt7^, 
7x-fy-;k, T-feTyhyV'XzK -f N5hFnt7 
^-;K ^fy^"-;k, b'7xxy;^^w^ii«». c: 
iih^ohy xx;y i-7f-;y 7yb'J;v, 7xty 

Fy/PT'&££fc«feU\ 
[0059] £*l&tf)7y-/Pgl*, 7 7fl, « m 
3-7^i:«An^yiI^ ; ptf-^ x^;K 7°n 
bvy 7*f-;w. ^y;i/. y^n^y;p s ^■t;y 

yx;l/ s Fr'y^, r-^^y/K y;^;Wx;l/, T^'v 
y^=5rif«OT;l"¥;pa6; b'x;i^, 7°a^.~;t/ s y^o 
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-f;k 7*-}VTuV)V%1£<7)TV~]VT)V*)V&\ 7 
x ~;k hU;K v^f-/W7x-;K T-y^f-/P7xX 
;k xf/V7x-;k Tnb/i/7xx /k b'7i^;K 
«-£fcf4yS-^7?-;k ;*fvW~7^/k TybU 
/k 7x^yhU;K ^yy'^xX/k byx;k T 

5tKn-t7^/K 4yjfx;k t'7£^'J^t'(07 
U -;H£& if ^fmSFPiStf 1-20 ; >- 

y*f-;^y;k hyx^yy/k hy7i-;Vy'J 
/W&i'^^y y;PST«§tiT^T t> £K 
[0 0 6 0] xs isitxx* 14, m^zn-Tm^ 

X^Xi>£<,MB-m (IKS) *«X3 fcJ:tfX< 
[00 6 1] Yi (4, lyfE^Mxt (H-3) *<OYi fcp] 

hit**, ^i^e^k 2m<n>r a 2m<D 

attest* s «r fc rfte g # * b < , 7;p*;ky y y 
y, T)V*jv7 y -;yy u w y $ ft lir y -^y y y y 

[00 62] ErFfcJJBHfc* ( 1 1-4) 

mik-smcvmmmTjkt, rac-y^f-zt-yy yy 

-bx {l- (2-^f;H-7x-;Wyf-;v) } yVka 
x^Ay'^ny h\ rac-yx^/kyy {1- (2 

-.XfvM- ia-ty^)V) 4>f-)V) } y/y3-7 
Ay*?ny h\ rac-y;* ^yyyy-bx {l- (2-* 
f-;k4- (/3-7 u 7f-;u) -fyr-^) 1 y'/k3xt7Ay 
^ny k, rac-y^f-^yyyy-b'x {i- (2-*^;y- 
4-(i-ryhy;u) ^f-;« } ^w^i^a 
y rac-yx^;k>yyy-bx {i- (2-*^->v-4-(2 
-ryhVJV) avt-jv) } yvwrj^Ay^oy 
K rac-y>wyyyy-bx a- ( 2-^1^-4- <9- 
ryhy/t-) ^t-^) } yvynx^Ay^ny h\ 
rac-y^f^yyyy-b'x {i- (2-.x?vk4-(9-7x 
4yr-)V) ) y^n-^Ay^ny h\ 
rac-y*^yyyy-b*x u- ( 2-^^-4- (p- 7;]/ 
*D7x^) 4v¥~)V) } y'/kax^? Ay? ny 
h\ rac-y^f-zpyyyy-bx {1- (2-^f-;y-4-K 
y?7/^n7x-;i/) ^yf-;H } yVkax^A^ 
?ny h\ rac-y^wyy yy-bx {i- (2-^f-;k 
4-(p-?nn7i~;H -fyrx;k } y'/kax^Ay 
r-\ rac-yVf-^yy yy-bX {l- (2-;*f-/k 
4-(m-:?na7xx;k >fyr~^) } y'/kax^Ay* 
?ny b\ rac-y^f;vyy p-y-b^ {1- (2-^^;w 
4-{o-?nn7x~;H -fy?— ;W) } yVkax 
?ny p. rac-y^yyy yy-bx {1- (2-^;k 
4-{o,p-y7nn7i-;I/) 7i-/Wyf^H } y 
/w-w^n'jK, rac-yx^t-yyyy-b.x {1 

- (2-^f/H-(p-7*nt7x^H AVf^V) } y 



/va^Ay^ny h\ rac-y* f-/kyyyy-bx u 
- (2-^;k4-(p-hy/t-) -fyf^) } viva-*? 
Ay^ny h\ rac-y^f-;wyypy-bx {1- (2-* 
^;w-(m-hy/t/) -jyf^) } y/va^^Ay^n 
y h\ rac-yvf-^yyyy-b'^. {1- (2-*f-;n-(o 
-r-y/H -iy¥~)V) } y>3^i7Ay^ny b\ rac 
-yxf-/kyyyy-bx u- (2-^/y-4-(o,o'-y;rf 
f;k7x-;V)-W y-r^W y'/kJx^Ay^ny 
k„ rac-yvf-^yyyy-bx {1- (2-xf-/v-4-(p- 
x^7x-;u) -fy^x^) } y;t^=?-i7Ay^oy 
K rac-y^-^;i/yy i^y-bx {1- (2-.xf7k4-(p-i 

-7°nb/k7x~;k ^ yf-^) } y/kixvAy? 

ny rac-y.* ^yyyy~bx u- (2-wm- 
(p-\yy^7x^;i/) -iyf—)\/) \ y^n-^Ay 
? n y b\ rac- y* f-;i/y y y y-bx ( 1- ( 2-^ f-^- 
4-(p-b7x-;v) Ay^-iv) } y;un^7Ay^a 
yh\ rac-y^^yyyyy-bx (i- (2-^^-4-On 
-t"7x-/v) Ay^r-iv) ) y^n-^Ay^ny 
h\ rac-y^^yypy-b^ u- (2-^^;w4-( P - 
hy^f-;wyyyy7x^;P) Ayr-)]/) ) y;i-a~ 
^Ay^Dy k, rac-y^pyyyy-b^ (1- (2- 
^ (m- h y ^ f-;wy y y y 7 x ) 4 y r » 
/W } y;v3^7Ay^oy h\ rac-y^if-^yyi/y 
-bx {1- (2-7x-/H-7x-;wyf-/W } y/k 
a^7Ay^ny h\ rac-yxf /wyyiz-y-bx (i- 
(2->if/H-7x^wyf-jH } y/vn^^Ay 

?n'J H, rac-y-(i-7'nb;W) ^ypy-bx {1- (2 
-^f;H-7i-;M yr~;i/) } y;Pn^7Ay'^n 
y h\ rac-y- (n-7'-^;u) yyyy-b^ u- (2-^f- 

/H-7x-;Myf-/l') } y>nr.7Ay7o'J 

h% rac-y y^n^y^yy^y-bx {1- (2-^f- 

M-7x-/Wyf"/H } y/l/3^7Ay7oy 
h\ rac-^^7x~;Uyyyy-bX {l- (2-^^/P- 
4-7x-;H yf-/!') } y;V3— ^Ay^n'J H, ra 

c-y"7x-;^yyyy-by; {1- (2-^f/N-7x^k 
•iyf^) ) y^n~7Ay'^Dy rac-y ( P -h 
y>iO yyyy-bx {1- (2-^f;H-7x-;Myf 
-;^) } y";yrj^7Ay^oy rac-y (p-^nn7 
X -;P) yyyy-b'x {1- (2-^f;H-7x-;Wy 
} y;^~7Ay^ny h\ rac->f^yy-b 
x {l- (2"^f-;W4-7x^;l/^yr~;u) I y;i^3- 
^Ay^ny h\ rac-xf-yy-bx {1- (2-^^;k-4- 

7x«lMyf-/H ) y^»Wy^ny>\ rac- 
y^f-;^;v$yy-bx {1- (2~^f-;i^-4-7x-/M 
y^;k) } y;krJ^7Ay^ny h\ rac-y^/I/X 
^xu-y-bx {1- (2-^f-;W4-7xx;H yf- 
)D } y;yax7Ay^ny rac-y^f-^yy yy 
-bx {1- (2-^f;w-7x^Nyf-/H } y>a 
-vAy^nSF, rac-y*^^;i/yyyy-b*x (i- (2 

->(f;H'7x-;Hyf^) } y/^-^Ay^f 
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;K rac-y.Xf-/yyyyy-bX {1- (2-^f-/P-4-7x 
-;Myf-/>) } X^^A^Wn'JP, rac- 

y*7 f-^y y y y~ bx { I- ( 2-^ *n~4- 7 x -/W y 

) } ^A^oUFSO^e, rac-yx 

-f^yyyy-bx U- (2-^fjH-7x-;Myf- 

rtO } toW^piJFOSOiMe, rac-y'Xf- 

ivy y y y-bx { 1- ( 2-xf-/y-4-7 x x;w yf- 
iv) } yto^Ay^n'JF, rac-y>wyyyy 

-b'X {1- (2-X^/W-4- ( a-fy^)V) A >t~ 

)V) } yyyax^Ay7py f s rac-y^-M'yyyy 

-b'X {1- (2-x*;y-4- (yS-^7^) -fyf- 

} yvysx^Ay^py h„ rac-y'^f-n-yy y> 
-bx {1- (2-xf-;P-4- (2-7iHWl-^7~;f-/U) -fy 
r-^) } ^a-^y'^D'JK rac-y'^f-ywyij 
yy-b'x {l- (2-x^-;w- (5-rb^7f-;W) >f yf 
x/H } y;i/3-^y^py b\ rac-yx^yyy 
y-bx {1- (2-x^-4- (9-ryhy^) Ayf~ 
)V) } y^3-7^y^n»jh\ rac-y^f-;i^yyy> 
-bx {l- (2-x^-4- (9-7x^yb'J;P) -f yfx 
AO } yvn?^7^y^ny h\ rac-y^^yyyy 
-b'X {1- (2-XiHI/-4- (0-^^71^) -fyr- 
)V) } y>3x7Ay7ny F_ rac-y^fvwyy yy 

-bx {1- (2-X^;P-4- (m-7f-;W7xX;W A yf» 

/p) } y/Lcjx^Ay^oy h\ rac-y'7f-^yy yy 
-bx {1- (2-xf-;M- (p-^fJV7x^k) -Yyr- 
jv) } yjujx^y? py h\ rac-y*7^yyyy 
-bx {1- (2-x^;y-4- (2,3-y^^7x-;w) >f y 
t'xao I y;u3 xy a y 7 n y k , rac-yxf-^yy 

yy-b'7 {1- (2-x^;y4- (2,4-y^f;l/7x-^) 
4yr~)V) } y';W3~7Ay7pyb\ rac-y'7f-A- 

yy^y-bx {1- (2-x^-;y-4- (2,5-^^71- 
jv) Ay¥~)V) } Viva-tj&v? py h\ rac-yy. 
fvi-y y yy-bx { 1- (2-x^-4- (2, 4, 6- b y 7 * 

;y?xx;vO -fyr-^) } yyvnx^Ay'^ny H„ 
rac-y'7- f-;l/y y y y-bX { M2-x?vW-4- ( o-7 n 
P7x-/H -fyr-;v) } yn>nx>7Ay7ny b\ 

rac-y^^yyyy-bT, {i-(2-x^-4- 

D7i^) -fyfryi") } y)W^Ay7niJ h\ 
rac-yx^wyy yy-bx u-(2-x?-;y-4- (p-7n 
n7x-;P) 'fyf-iH } y;Wax^Ay^n<J b\ 

rac-y^uyy yy-bx u-(2-x^-4- (2,3-y 
7pp7x^;W -fyr-^-) J y;]/3x7i,y7 py 
K rac-y^vyy yy-bx u-(2-x^-4- (2,6 
-y'7nP7x~;^) 4yT-;y) } y^a-^Ay^ 
p y b\ rac-y^ -f/yy y y y-bx { H2-xf-;t-4- 

(3,5-y7PP7xX;^) A yf~)V) } y>3X>7A 

y'7nyh\ rac- yxf-zi^yy yy-bx u-te-xf-^ 

-4- (2-7'nt7i-;H Ayf=-fr) } y>3^7A 

y - 7nyK rac-yp<f-;vyyyy-bx u-(2-xfvw 
-4- (3-7'ot7x^i/) 'fyf^) } yyycjx^A 



y?py r-\ rac-yx^yy yy-bx u-(2-x^ 
-4-{4-7*nt7i-;k) Ay-f~)V) ) y^sx^A 
y'7p>j K rac-yxf^yyy yy-bx {i-(2-x^/w 
-4- (4-b7x^y^) jyr-iv) } y>3X7Ay 
?py h\ rac-y^f-;wyyyy-bx u-(2-x^-4 

- {4-by>t^;kyy^7xx;w} >fyf-;H ) y;v 
3-T7Ay'7pyH. rac-y^cf-^yy yy-bx u- 
(2-n-7°ob;P-4-7xX/W yr-;l/) } y>ar.7A 
y^PUK, rac-y'^^yyyy-b'T. U-(2-n-7°P 

b;y-4- {a-l~7i~jV) -{yr~)V) ) Vjvi-V&i/ 

7PyK, rac-y'^^yyyy-b'X (l-(2-n-7nf 
^-4- (/3-^7^/H ^yf-;H i y';^~7Ay7 

py>; s rac-y^^yyyy-bx {i-(2-n-7'pb/w 
-4- (2-^^-1-^7^) 4y?-)V) f y^nxi? 

a y 7 p y h\ rac~y^ f-;i^y y ^ y- by; { i-(2-n-r 

nt;W- (5-Tby-7^) -fyf-^) > y>3- 
7Ay^n'J h\ rac-y'^^yyyy-b7 {l-(2-n- 

7"nt7H- (9-Tyb'j^) ^yf^) } y^nx 
>7Ay'7py>', rac-y^f-;vyyyy-bx {i-{2-n- 
7°pt7wi- (9-7x^yhy^) Ay^f-iv) } "Jjv 
3xvAy7pyh\ rac-y^f-^yypy-bT. (1- 
(H-rottH-7x-Myf-;H } y>3X7A 
y^nyK, rac-y^^yyyy-bx {i-(2-i-7 a p 
tr/y-4- (a-^7f7W -^yf-^) } yyvnxvAy' 
7ny k„ rac- y^ y y y y-bx { 1- (2- i -7 8 p b 
;p-4- jyf~)V) } y>3x^Ay7 

py h, rac-y'7^yy^y-bx {i-(2-i-7'pb^ 
-4- (8-^^-9-^7^) -fyr-jM } i/jva-^ 

J^'J^tlO rac-y'7f^yy py-b'X {l-(2-i-7 

obVH- (5-Tby-7^;P) -Tyrx/tO } y'/W- 
7 a y 7 n y f N rac- y'7, f-;^y y v y- bx { 1- (2-i - 
7°pbvy-4- (9-7yhy;{-) ^yf^/W } y;t^ax 
7Ay'7pyh\ rac-y^^pyyyy-bx {i-(2-i- 
Tt^b/M- (9-7xy-yhy;t^) ^fyf-/H } ^ 
nx^y^nyK rac-y^f-^yy yy-bx {1- 
(2-s- 7>;t/-4- 7 x xyp^ y-r'x;u) } y>3x>?Ay 
7 p y k , rac- y'7 ^^y y y y-bx { 1- C2-s- 7?>v 

-A- (a-j-71-lV) A yf-/H \ y;l^3X7Ay'7D 

y h\ rac-y*7^yy yy-bx u-{2~s- 7*^-4- 
(^3-^7^) Ay^r-iv) } y;yaxi7Ay'7ny 
rac-y^^yyyy-bx {i-(2-s-7"f-;y4- (2 
-^~f;u-i-t-7^) ^yf^H } yvvnx^i.y^ 
p'Jh\ rac-y'7^yy yy-bx {i-(2-s-7"^;y4 

- (5-Tb^7f-;t/) A yf-M ) y>3^7Ay7 

p y k , rac- y 7 f-;i^ y y y y- bx { 1- (2-s- f^v-K 

- (9-TyhVJU) Ayf~)V) } y;kax^Ay'7P 

y rac-y^f-;vyy yy-bx U-(2-s-7"f^-4- 
(9-7x7-yhy;^) Ayf-iv) } y;i^r?x^Ay'7 
pyh\ rac-y^f-^yy yy-bx {i"(2-n--^y^ 
-4-7i-jwyf-/H } y/y3x*>Ay7py k, r 
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ac- : Jji i~)V ^JVV- b'X { 1- (2-n-^y^;W-4- ( a - 
■j~7j~)V) 4>T~)V) } yj!/3^Ay^n'JK, ra 
c-is* j~)V>- >; y y-t'X { l-(2-n-7^7k-4-7 xX/U 
jy^-)V) } ^^Ay^n'JF, rac-^^ 
y'Jl/y-KX {1 -(2- n -7'f-;K4- >fy 
fX;k) } y>3X7Ay?n'J h\ rac-v^^v-U 
Vy-b'^ U-(2-n-7*f-;P-4- (£-7*7?-^) >fyf- 
AO } ^a^Ay^n'J h\ rac-y'^yyy yy 

-h"x {i-(2-n-7f-/y-4- ^-^f-zt-i-T^^/y) -fy 

r'X/k) } yVyax7Ay?ny h\ rac-y^f^yy 

yy-b'x {i-(2-n-?^-4- (5-7-fe^7f-/u) >fy 
t—ju) } y>nx7Ay?oy k, rac-y^f-^yy 
yy-bx {i-(2-n-7'^-4- (9-ryhU^) -fy-f 

x;H } y/^^y^n'JK, rac-y'^-^yijy 

y-bx {i-(2-n-7'^;u-4- (9-7 xtyf'J^) ^y 
TX/k) } ^n^^D'JK, rac-y^^yy 
yy-b*7 {i-(2-i-7'fiH-7x-;Myf-;W I 
yv^^i? Ay? n y h\ rac-yx f-^y y y y-fx 
{ i-(2-i-7^/y-4- («-^7^) -fyr^w) } y 
;i^x7Ay?ny h\ rac-y^^yjyy-b'T. {i 

-(2-i-7*f-^-4- (/2-i-7j~}l>) AV^f-]V) \ y>3 

x? a y? n y k , rac-y^ ^y y y y-bx { i-(2- 
{2-^)V~\~i-yt)V) -i yf-M } y 
;yaxr>^y? n y f s rac-y^^yyyy-t'x a 

-(2-i-7^/t-4- (5-7*t7f7W <i y*r~)V) > y 
;yr?^7Ay?ny f*, rac-y'^f-Zt^y y yy-bx {1 

-(2-1-7^-4- (9-ryhu/u) ^yf~)V) } y/v 
3x7Ay?ny i*, rac-y^/i-yy yy-bx u- 

(2-i-7'^-4- (9-7xtyh'J/k) <iy*f-)V) } y 

^3x7 Ay? ay rac-y^yyyyy-b'x {i 
-(2-^-^yf;k47x-/M yf-/v) } y/yax 
7Ay?ny^, rac-y^f-^yy yy-bx u-(2-* 
^yf-iV-A- {a-j~7i-)V) -iyf~)V) } y/uax 
7Ay?nyh\ rac-y^f-;wyyyy-t'x {i-(2-n- 

^ylH-7x^Myf-lH I y>3X7Ay? 
n y K . rac-y^ f-;Wy 'J y y-b"X { l-(2-n-^df ^ 
-4- («-+7f-;i/) yfx/W J y>nx7Ay?o 
UK, rac-y<f^7xX^yyyy-b'X {l-{2-Xf-;P 

-4-7x- /w y-r-^) } yvn?— 7Ay?ny k, r 

ac-^f-;V7x-;I/yy yy-h"7. {l-(2-Xfvy-4- (« 

-77?-/y) Ayf-iv) } y>n^7Ay?nyh\ r 
ac-^f-;y7x-;i^yyyy"h"x u-(2-x?-/y-4- (9- 

X 3 X' 
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ryf-UA-) -fyr'x^) } y'/yax^Ay^ny b\ 
rac-^^7x-;yyyyy-b'X {l-(2-x^;U-4- (9 

-7x^y>y;t^) ^yf-/v) } y;^x7Ay?n 
y k , rac- y 7 x -)V y y y y- fx { i- (2-xf-/w-4- 
7i^Hyf"il') } y;ynx^Ay?ny Ks rac- 
y*7xx;yyy yy-bx {i-(2-x^/y-4- («-77f* 

)V) -fyTX/W) } y>r?X7Ay?nyb\ rac-y'7 

xx/yyy yy-bx u-(2-x?-;y-4- (9-ry r- y 
/H ^yf-;H } y;VnxvAy?ny h\ rac-y'7 
x x;i^ y y y y- bx { i- (2-xf-;y-4- (9-7atyh 
y/v) -fyf^) } y>3-7Ay?n'j h, rac-y 
7 x x/yy y y y-bx ( l- (2-x^;y-4- ( 4-b*7 x x 

\))V) jyf-)V) } y';W3X7Ay?ng rac-y< 
f-y y-b'X { 1- (2-x-f;y-4-7 x x^^ yr-^ ) } 
y>3X7Ay?ny rac-^^yy-b'X {l-(2-x 
f-;y-4- {a-f-y-f-)V) 4yT~)V) } y'^nx^Ay 
?n'J K, rac-X^-yy-b7 <l-(2-X^-4-7xX 

iMyf»)W ) y;i/3X7Ay?ny b\ rac-xf-y 
y-b'x {l-(2-x^4- ( a-~fy^)V) A yr'x 
)V) ) y;ynx7Ay?py h\ rac-x^yy-bx {i 

-(2-n-7nbVP-4- {a-f7^-)V) A yf-/!') } v)V 
rj^7Ay'?o)JF. rac-y^^;l/^S;Wb"X {1- 
(2-xf-;t~4-7xx;y>f yf-'x^) } yyyax7Ay'? 
n y h\ rac- >>y f-JU^rjV S )V- b*X ^ 1- W4- 

(a-ryi-ju) 4yT~)V) } y;y3X7Ay?py 

H „ rac-y 7t f-;U^Vl/ S /U- b'X { l-(2-n-/n bVl^-4- 

7x-Myf-;H } yv^x7Ay?ny K*ir. 

[0063] i!t±IB« i a^-f^Wf0y>rix7A 
^^?XT7A*^(iA7X7A^fti.^^lj&^fS 
*%0J!T1i. ii^fHS-«^ (II-4) T 

[0064] ;«J:^IK (H-4) t«S*lfi»gf 
^•(k^ftiis Journal of Organometallic Chen. 288(1 
985). 3 -D^^ltitffill^WO, 320,76 

[oo65] (i i-5) xmti&m&m 

[0066] 



(II-5) 



mmzli. ^?x7A. y;yax7A*^tt 
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A7^A?**), %tl<m?]Va-*7J*Ti>&. R 
61 fc 4:tfR 52 f4, SV^tH— •CfcWSroTV^Tfc J; < % 
MfgMiW 1-20 ofSfc***, 1 - 

vmsm*. mmm, yy#m ^n^y 

MTafcfcfcfcSSR^U gfttttctt, Iff&R 35 ~R 
[0 0 68] £fiS>0 3 JftltJlHWl-2 

o^bM»t^^<rt^'l!f^L,<, #fc*?7K ^ 
ra vfrnmmmw i - 3 oms-jcs^-c* 

[ 0 0 6 9 ] R5 2 {4. 7K?IM^£ J4J*fRIIi»' 1 ~~ 

2 0 ^ttHtl)^ £ i: *M L < . ft fc*ff« 

x^;y 7°nbVWO^SJSm^l- 

3 ^K-fbioiHsrft* - 1 t>m± u\ 

[0 0 7 0] R^&itXR 5 ^, SV^(CR-TfcH*'o 

x^xi>£<, mm^mtf 1-2 0 «7n^f ^ats 

b7k n-7*fVk sec-7*^;K tert-7'f- 

;k n-^yf-zk ^-^yf-zk n-M 1 yzk y^n/v. 
=5f-y;k ;t?f-zk ^-;k KfV/K T'fayH!:' 

[oo7i] itn^aw 3 ^ 2a*fci43«r;u 
w t ware* 4. 

[0 0 72] Yi {4, ffig-JgjS (II-3) 4»«Y» fcR 

at* 4. OT-±ifi-« di-5) 
*ft^*^ftW40!t35^. rac-^ ^;yy y 1/ y- 

b'X {1- (2,7-y^Zk4-Xf-zMyf-Zk } ^ 
3~t>Ai^oU rac-y*.* f-Zt^yyy-b'X {1- 
(2,7-y><f\'k4-n-7°nbVkf yr-Zk } y/W- 

vAy'^nyk rac-y^zl^yyyy-bx {1- (2,7 

-Wf^nl-l-T'RW^) } y^^Ay* 
?n'J h\ rac-y'^^yy^y-bX {1- 

b\ rac-^^yyi^y-b'X {1- {2.1-&*+fr-4r 
sec-7^/M yf-;!/) i J/^a-^A^nUH, ra 
c-^f/l/y'Jpyt^ {1- (2,7-y^Zk4-t-7'f- 
;Hyf^H } ^W^Ay^niJR rac-i^f- 

zkyyyy-b'x {1- (2,7~y.x^zk4-n-^y^zMy 
T~/» } y>3-W^n'JH, rac-y'^-f-zwyy 
yy-bx u- 

zk } yzka^Ay^ny k, rac-y ^f-zyy y yy 
- b*x { l- ( 2, 7- ^zk4- y ? n y;W yf- 
zk } yzkjr^Ay^oy rac-y;* f-zv-y y yy 

-b*X {1- W-^f ^?D^^ > 

r-zk } y;ya— ^Ay^ny k rac-y^zwyy 
yy-b'x {l- (2,7-y^fiW"7i-;Hf;Wyf 



-zk } y>a z& a ^nyp, rac-^f-^yyy 
y-bx {1- an^f-^ 
Ay^r—fts) } y'zki-^Ay^ny r*„ rac-y^fvV 
y y y y- b'x ( l- (2, 7-5^ f-;k4- ?nn^ f-/W y 
f-zW } yvy^n^Ay^ny h\ rac-y;* f^yy 
yy-b'x {l- (2,7-yXfvk4-kJ^f^yyzk<^ 

}V-i>f—)V) } y7W-')Ay;o[JR rac-y.* 

zvyyyy-bx u- (2,7-y^zk4-kJ^zk/n 
dfy^f-zMyr-zl') } ^a-W^aUF, ra 
c-yxfvuyyyy-b'x {1- (2,7-y^^-4-i-7°n 
&Hyf-;W } y>3rx^Ay'j?ny b\ rac-y 
(i-7°nb;p) yy yy-b'x {1- (2,7-y^zk4-i- 

/Of/Hyf^) } h\ rac- 

y (n-7>;k) yyyy-bx u- (2,7-y^f-/w-4-i- 

rnWyf-/V) } rac- 

y (y^n^yzu) yyyy-b'x {1- (2,7-y'^f- 
/H-i-7at';Hyf-iH } y'zpn-^Ay^ny 
k rac-^f-;i^7x-;yyyyy-b'x {1- (2,7-yx 
f;H-i-7nwyf-;i') I y';m~7Ay"?n 
y h\ rac-^f-/y7x^yyyy-bx {1- (2,7-y 
yfH-t-7"f;Wyf-iH } y^n-^Ay^n 

y k rac-y*7x-;uyyyy-b*x u- (2,7-y^f- 
;t^-4-t- ^f-; w Vt~)V ) ) x;ya - ^7 a y'^ n y 
h\ rac-y7x^yyyy-b'x U- (2,7-y^^- 
4-i-7°nb;Hyr-;l') } ^a-W^nUP, 
rac-y'7x-;^yyyy-bx {1- (2,7-y'^^-4-x 
t;Wyf-/H > y>n-^Ay'^ny h\ rac-y 
( P -hy;w) yyyy-bx {1- (2,7-y^^-4-i-r 
nwyf-*) } y;p3— ^Ay^ny h\ rac-y 
(p-?nn7x^;k) yyyy-b*x u- (2,7-y^f- 
^-4-i-rnbvk^yf"^) } y;ya-^Ay^py 
h\ rac-y^f-^yy yy-b'x {1- {i-^iv-A-i-r 

nb°;k-7-x->;K yf'~ fr) ) ViVn r.^y/nS 

h\ rac-y^^;wyy yy-bx {1- (2,3,7-hU^f- 
M-xfiHyf-/W } yvycj-^Ay^ny h\ r 
ac-y^ f-zwy y y y-bx { 1- ( 2, 3, 7- b y p< ^;w4-n 
-7nwyf-;H } y>3„i7Ay^ny h\ rac 
-y^ ^;yy y y y-bx { 1- (2, 3, 7- n >; x 
^wyf^) } y;y3-^Ay^ny rac- 
yx ^;vy y y y-bx { 1- (2, 3 , 7- h y ^ f-;i^-4-n-7 
f;Hyf^) J yvyn^^Ay^ay rac-y'7: 
^yyyy-b'x {1- {2,3,7-hy^^;y-4"se C -7 - ^ 
Myf-;)') f y/y^—'? a y^ n y b\ rac-y^f- 
/^yyyy-b'x {1- (2,3,7- by;*f-;y-4-t-7>/M 
yr-zt-) } yw-w^mj h% rac- y^^y 
yyy-^bx {1- (2,3,7-hy^f-;M-n-^yf-;Hy 
r-zt-) } y;ya-i>Ay^ny h\ rac-y^f-^yy 
y y-b*x { 1- ( 2, 3, 7- h y ^ y;^ yf 

} y;yn^»7Ay^ny h n rac-y^^yyy 
y~b'X {1- (2,3,7- hU^^-4-y^n^y;^y 
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yy-bx { l- (2,3,7- h y * f>;H-.x *h)Vis?xi^* 
v)V4Vt~)V) } y^a-^A^nDF, rac-^ 
t^yyyy-bX {1- (2,3,74 LM^P-4-MJ^ 

)Vv y ;m w y f -/v ) } y>a ->7 a y'? n y 

K, rac-y'^f^yyyy-b'X {1- (2.3.7- M;** 
;14- MJ > f-^J/ndp i/* *r)VA Vt-jV ) } y>3 

- ^ y'? o U p , rac-y'.X f-Zt^y k y-b'X { 1- 
(2,3,74 Wf;H-7x^xf;Myf^V) } 

^-^^QiJ H, rac-y'.Xf-^yyy y-b'X 
{ l- ( 2, 3, 7- h y .X f-;P-4- 7 x y* 9 n o .X W 

y yy-bx {1- (2,3.7- hV*i-)V-4-7uu^J-JVA 
yf-zl') } y/l'n-^A^nDK, rac-yxf-^y 
y y y-b*x { l- (2,3, 7- b y ^ f-ywn-m b;i4 y 

f-/b) } h\ rac-y (1-rnt 

;H isVuy-t'x {1- (2,3,74 y^/P-4-i-TPb 

)Wyf^) ! y/U3-^A^DU F, rac-y* (n- 

7W yyyy-e* {i- (2,3,74 yx^4-4-i-7° 
nWyf-;H } ^3-w^nyp s rac-y 
(y?p^y^) yyyy-b'x {1- (2,3,7- MM 
f-;V-4-i-rab°;Wyr-;W) } y/ya-^Ay'^o 

'JM rac-^^7x-;^yt^y-t'X {1- (2,3,7- 
MJXfvM-i-rPbVMyf-^) } y>a~7A 
^?nl) F\ rac-.>< x V V y-b'X { 1- 
(2,3,T4 ! J^f /H-t-7f jW "/W } ^JVa 

z.y&v?wjv, rac-^7x-;wyy yy-bx u- 
(2,3,74 Wfiw-t-T'fK yf-;H } y/va 

~^Ay*?pyF, rac-y7x^yy yy-bx u- 
(2,3,74 Pf;N-i-/De;w yf-;!') } yvp 
f„ rac-y 7 x-^yyyy-bx {i 

- (2,3j4^fJH-ifMyf^) } s^wa- 

^A^OUK, rac-y (p-hV)V) i/VVy-VX {1 

- (2,3,74 >j^f /H-i-row yf»^) } y> 

a^7Ay;n'J M rac-y (p-?nn7x-;P) yy 
y y-b'X { 1- (2,3,7- h "J 7f^-4-i-7nb;W yf 

} y^w^nu f„ rac-y^f-^yyy 
y-bx (l- (2-^?-;u-4-i-7°nb;w^fvWyf 
} y/ya-^y^fvy rac-y'X4;yyy yy 

-bX {1- ( 24 ^/y4-i-7°PbV^74 fvMyf- 

AO } rac-y^^yy 
yy-bx {l- (2-^f;y4-i-/nt";H^fjHy 
r-;u) } y;m-7A-b'x (^yx/K?**- 
h) % rac-y^^;yyy yy-bx {l- (24fvk-4-i- 
7nb;y-74^;Wyf-;W 5 y;ya~>?^-bx 

(p-7x—^x/w7^^h) „ rac-y^fvwyy yy- 
bx {l- (24i?4-34^;^-4-i-rpb/y-74f4 
>fyf^) } y/ya~7Ay'7py b\ rac-y.x-34 
yy yy-bx {i- (2-^f;H,6-y-i-7oowy 
T"/w) } y^a^A^oi) F„ rac-yx^yy 



yy-bx {l- (2-xf;H"i-7nttw-^f;Wy 
f->lO } y^a-Wy^n'J h\ rac-y'^f-^yy 

yy-bx {i- (2-7x-^-4-i-7 a nb;y-7"^^;W 

yf- AO } y/^^Ay^nUK, rac-y",* f-A/y 

yyy-b'x u- (MfMyf^H } y'A-a^ 
Ay^py f\ rac-xf yy-bx u- (2,4,7- mj* 

f;Myf-^) } y>3X^Ay'i?nUK. rac4V 

7°pb°yf y-bx {1- (2,4,74 , J^fjMyf- 
)V) } y;y3XT?Ay^ny Kfttr. 

[0073] ££±fiH« J: a ^^tfcoy^a-^A 
^f-^^7A*/S(4A7^7Afcfti.W^^WI. 
ikt»T&4. Cftt^+Tx 4ft(Ci-7Pb^, sec- 

[0074] *^K"Ji. jISfiyfBHM ( ir-5) T$k 

oiasrHfcs (n-5) ?mhmmmt&m. 
a vvvwmfrbmmmiz t umrn^ -26 
8 3 0 i^mizimzhx^zirmzx o&&t*£ 

[ 0 0 7 5 ] *»B8Tti, ( a ) mmAm 
m&mt&mtixTm (ih-d -ci^tis^ 

L2 m> x& 2 - (III-l) 

[0076] l 2 ts, f MWEftK m&mm?t> 

0, (i v SV^[SJ-f'iM^oTV^Tt t J:< s ?M 

WK^ t t<tty i 7y^^7AJI^&^tl>^fbJ<# 

[0 0 77] (III-l) •vmtlhfc 

Gtimttx-M. Tta^ (III-2) T^Sill)-f^W 

[0078] 
[ft6] 

Z' 

/ / 
Cp H 1 

\ •» (111-2) 

(X s h 

[ 0 0 7 9 ] 5$tk Mi {iM?JHm4S^S^^JSEi 1 

^AT'^O, ffiKli^a-^A-ClSS. CpS4. 
Mi ^jtM^UT^O. ^MmSZ^^-fSMfty^ 

[0080] Zi ii, 8(*JK^ -^^^JI^. *^JS 

fciJf-S i (R 55 2 ) - N -C (R" 2 ) - s -Si 



(13) 



^¥1 0-3 3 04 1 2 



(R55 2 ) S i (R55 2 ) -C (R55 2 ) C (R55 2 ) 

-, -C (R55 2 ) C (R 65 2 ) C (R 66 2 ) -„ -C 
(R55) =C ( R 55 ) -„ -C (R55 2 ) s i (R5S 2 ) 

-Ge (R^ 2 ) -fcifCfci. 
[0081]Y! a, S^JS^, u ViK?, 

«i^:t^P&-£OieffiT£^U izbW-n (R 

52) _^ _ Q _^ ^ S _^ _p {R 52) 

[0082] mR^mmw^ttLi±2 omt-cm 
rmMTi^T^jv, ry-;k yy/k An^y 
ft7;P^;k An y y-fUr y £tmt£>tf)ffl-& 
^tStftifcSfftO, R B Mi^JS¥®l-l0<0 
7;kf ;k 6 - 1 0 <07 U -;I«L < 

gt< fi *MU:<0R« i: 3 Offlt -C^^KSIE^Offl 

[0083] HTteJdEHfc* (nr-2) T*$fi&3i 
^EHfc^flllflsWfcffl*^. ( tert-7'^7 5 
F) (fh7^f^5?5-y;n^y^yiziH -1.2- 
F\ (tert-7'f-;u 

75 F) (f h5^fJ^?? 5 -y?n^yX^) - 
1,2-x^yyM/K^yy^ny F, (^/KT5 F) 
(Th7*f-;k7? 5 -y?o^y^yxx/k -1,2-x? 

(rF^f^k^-y^n^y^y'xx/v) 
yy^Wyy7n'JK (xf-;y?*5F) (rF5 
^f/w^-i/^n^y^yx^) -;>ff-yyf-:?yy J 

? n U F , ( tert-7>;l/7* 5 I' ) y7f;Kfh5^ 

^-/k^-y^n-^y^yxx/k y^yf-^yy^o 

'J F\ (tert-7*^7 5 F ) (rF7*-f;k 
!?5-y^n^y^x-iH y^y^/W-W^n 
y F\ ( ^y y';k7 5 F ) <r)V- (Thy* f-fr- v 
^-y^n^y^yxxyk y^yf-^yy^oy f\ 
(7x-;^7^) y'-Xf*^ (r F5*f7k7? 5 - 
y^n^y^y'xx;!/) y^y^-W^y^ 
fcif. 

[00841 ( b ) m$<kmr 5 f^s® 

;*#£PJJ?fflv^*U (B) ®^H7S F-ffr&Mi. T 
K-jR* ( I ) 4fct4 ( 1-1) T£3*Ugg&Ji7$ 
F-ffc^iferC**. 

[0085] [ (R 3 Si) 2 N] k MXj-s -(I) 

Mii. »l3f?3-6S«M#&KM^£^U 

^y, yVk7X>7A, A7-^A4if«fi|JJffUI(4K 

[ 0 0 s 6 3 j imwmm^Mmm mt, k a 1 

fci<, *fc*3l9S, AD^yjtM-fbKS*^^. 
[0087] &ft#3R£fc LTSftWKti, X^;k x 
f>/k n-7'nbvk V7°nb;k n-7»k 4 V7'f- 
;k sec- T^k tert-XfVk ^y^k M^Jk 



jJ-?*/k r>;k t^fyHh'«Hra*n 
~2 0^if£gi^tt3^$^7;Mf;vX; 7x-;K 7- 

t><v7 y w«;cfrtB#MiW 1-20 to 7/^/1- 
s4i:was^i-5i^Lfcm^7y w« : y 

^n^yf-;k y^n^yk /JW^x/k 7^'v 
>*f-ttftW)WaTft*?A&; t-;k 7"n^x/k 
y^n / \= ! f-fe-;V5rH'«77P7--;^ ; ^yy/k 7i 
x/wxf-;P , 7 x x;V7'n b;y£ U -;kT;l^ 

[0088] ^n^-y-ftM-fbKsat urii, iriaMt 

[0 089] Xii s ap^VM^. SSIII^ 

a 1 -2 0 mMm^. mmm 1 - 2 0 w\n^ 
mf*6^isi?ia-^(ii-i) tfcttsL 

h[Rl«OM^4^ii*^W^iil>, j-k^'2 
[0090] Zhb<7) AD^'yif, MiM^ 

ifc^ff* u\ errte, «K-«w ( 1 ) -casfu. 

fc<ort*SrV\ [ b'x ( h y U ;k^ 
f-^x^AhU^ny K t'X [b'x (>Ux 
^yy;k> 75 H] f^A^n'J h\ [b" 
x (hy^f-;^y;kl 75 H] f^A^nU 
h\ bux [bx (fy^^yy;k) 75 K]^- 
*7A^c?y Th9^x [bx (hy^^yy;H 

751'] ^-^xr/A, [b'X (by^/k^y/P) 75 

H] ^r?x^Aby^oyH\ bx [bx tMJif- 
)Vi/V)V) 75 H] y/kn-'/Ay^py fx [b 
x (MMf-z^iMO 75b'] y";ya^7Ay'^ny 
K, hyx [bx (vyx^yu/k 75 h*] ^3 
-Wn'JK, ff7^ [bx (hy^^vyy 
;v) 75 F] y;kjx^A N [bx ( hy^^yy 
;k 75 F] A7-WMJ?DU H, t'X [bx (h 

yx-f;kyy^) 75 f] A7^w^n)j f\ bx 

[bx {Fyx^yy;kl 75 F] >\7~*?&i?9u 

y f\ Fyx [bx ( Fy^f-;vyy;w) 75 f] a7 
-w^o'j Fs rbm [bx (hy^f-zkyy 

;H 75 F] A7Xt>A^if„ 

[ 0 0 9 1 ] mz, c 1 -l) x-mzummm 

[0092] 
Ut 7] 



R' 
I 

C(B m )A) n MX P 

- (I-D 

! 

R" 

[ 0 0 9 3 ] M(±, MfB-fl££ ( I ) fcBtfSM 
[00943 R' feit/R" SWCliM^Hfto 

*sai. ^rs^u^s^^ii:. mm, mm, vy.j* 

[0095] mtxm. )\u?v\m.ibmmt lx 
jyxew^. fna-jK^i ( i ) 

^/kvy;k hUx^;V^U;k h U 7x-/kvy;i^ 
[ 0 0 9 6 1 ffl*, ®BR, y y, 4 tf^tatW*** 

titzmbmmb int. mtmibmmz-cooc 

H 3% -N (CH 3 ) C (0) CH 3 „ -0C (0) C 
H 3 % -CN, -N (C 2 H 5 ) 2 . -N (CH 3 ) S 
(0, ) CH 3 , -P (C 6 H 6 ) 2 %t*-m®LKMV 

[0 0 9 71 mti, 0~2«^BrC*>£. nfi. 1-5 
<?«*rC*4. Att, MXBftgl 3-1 SWmfr&fi 

'JMKiK tfMik ¥tw-*j 

Ttfzii^mw^X'hhzt-ifm i\\ n#2&± 
m&fcit, wi^Mi, m^zn-xm^x^x 

[oo98] Eii, m, Am, mm. An^x a 




[0 102] 
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W'lHMC'kJI&oT^Tt <fc< . SfcETiSSftS 2 

[0099] Z<D£o%~ ( (E« ) A)„ -T^Sfl 

T^SS^IfaWMU. -CH, -C (M 
e) i -C (Ph ) 2 - Si (Me ) 2 -, - 
SI (Ph), - -Si (Me) (Ph)-.-CH 
, CH 2 -CH 2 Si (Me ) , -CH 2 CH 
2 CH 2 -CH 2 C (Me) , CH 2 -CH 2 
C <Et) 2 CH 2 -CH 2 C (n Pr) , CH, 
-,-CH; C(i Pr) 2 CH 2 -CH; C (n 
Bu)j CH 2 -„ -CH 2 C (i Bu) 2 CH 2 
-CH 2 C (s Bu) , CH 2 -CHj C (c Pe 
n) 2 CH 2 -„ -CH 2 C (c Hex) , CH 2 -„ 
-CH 2 C (Ph), CH 2 -, -CH 2 C (Me) (E 
t) CH 2 -CH 2 C (Me)(i Pr) CH 2 - % 
-CH 2 C (Me)(i Bu) CH 2 -CH 2 C (M 
e)(t Bu) CH 2 -CHj C (Me)(i Pen) 
CH 2 -CH 2 C (Me)(Ph) CH 2 -CH 
2 C (Et)(i Pr) CH 2 - s -CH 2 C (Et)(i 
Bu) CH 2 -CH 2 C (Et)(i Pen) CH 
,- % -CH 2 C(iPr)(i Bu) CH,-. -CH 2 C 

(i Pr)(i Pen) CH 2 -„ -CH 2 Si (Me), 
CH 2 -CH 2 Si (Et) 2 CH 2 -CH 2 
S i (n-Bu) 2 CH 2 -CH 2 S i ( P h ) 2 C 
H 2 — , — CH (Me ) CH 2 CH(Me)- -CH 

(Ph) CH 2 CH (Ph) -Si (Me) 2 0Si 

(Me) 2 -CH 2 CH Z CH 2 CH 2 -„ -Si 

(Me) 2 CH 2 CH 2 Si (Me) r , 

[0100] 

Mfc8] 

[0101] 
[ft 9 J 



Me 
He 




HfclO] 
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[0 103] 



[0104] 




0 



s 



Hfcl2] 

... 



<6r - fc f t 



tBu 

[0105] JjeWS*k Mefcfctff-fldSfc* 
U BtttX^-rt^lSjSLs nP r\$n-7WVmi^ 
U i Prii^yrntV^S^L. nBuiin-W 
gfc^U iBut3:^yyf-;V«^t. sButisec- 
7*A**SU t-Bu{2tert-7'f-;l«^U iP 
enii-f v^yf-^S^^L, cPeniMD^yf 
;«£SU cHexl4i/?o\^A*6SU Ph 

[0 10 6] pfcL 0-4«KirC£>l>. Xl±, #m 

i% j\u*rywPF, mwMi^ ocomtms. 
mmu^-m 1-2 o^n^ymMfbkfts. 



tWB-#3* (H-l) fc&i-flLtntX'bl. p 

m-xhm^x^xh^\ 

[0 107] <rii£><7>5*>. Anmf, J?M^ii[ 
#1~2 0OMbKSt*££t±X;P7#*- 

<r u\ ffia-ia mTt, ±iaHfc$ ( 1 - 
1) xtmti&m&mrs msm 
ztiMmfezti&hnx-mw 

[0 108] 

[-mi 3] 
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[0 109] 



tBu 

SlMe 3 

Me*Si Ti 
H 
1 

SiMe 3 
H 



6 



@c"x cl 



. ^ Ns, ^ CI 



[0 110] 



tBu 
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tBu 






tBu 




f / N v 


1 


0 

Me 2 S i , 



CN S ^Cl 



<0>- K ^ CI 



[0111] 



1 

Hv. „C1 



tBu (^) 

^^rSi" 01 iPr Ar N " T i" ci iPr " N )T N "Ti'' cl 

tBu (6) SiMe 3 

[fcl6] 
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0 Ti 


0 Ti 


P Ha 


HeN TI 
PL 


T^Ns, ^Cl 
K ? C Ti 

& ;, e 


H 3 C Ti 


N N / Cl 
H 2 C Ti 


T JJ X ^ Cl 
HjC Ti 

jL^jK n C1 

^% 





[ 0 1 1 3 ] ±ISfi?"M*, Mefct*?-/^* 
U E t fcfcx^/V&fc^U i P r f±>f VTnt7l/S£ 
tButt tert-7'f^a£5jrf. *%BJTJ4, ± 

[0114] mm-m ( i -n x-nsft 

S®#AJRr$F-f^tLTf4, R' tR"^ 

^a^t'cosm^* i - 5 asm sirups 

Tt>£. TMK ( 1-2) vmti&m&JHTSF 

[0 115] 
[<ffcl8] 



R 3 

CCB m )A) n MXp 
s R9 



( I -2) 



[0116] 5$*, MfcL W£-*5$ ( I ) fcBft&M 

[ o 1 1 7 ) r ! -r^Ks %.^izn-x%m^x^ 



(18) 



#li¥1 0-3 3 04 12 



-O^S. -COOR 11 , -N ( R 12 ) C (0) 
R 13 , -OC (O) R 14 % -CN S -NR l6 2 ^£{4- 
N (Ri») S (Oj ) R 17 (fcrtfU R ll ~R"HJc* 

U R 1 ~R 6 t i> lOtt^fiWKoST 

J>0, *OR 6 -R 1 »«3fe^<ttloti7{<S^ 

[0118] Aayyfft LXli, mi-m, ( I ) 

i) tz&mR' &£UR"tmtx%& 0 
[0119] Tfr3*is&b Lxmmza. 

[0 1 2 0] -COOR' 1 , — N ( R 12 ) C (0) 
Ri>, -OC (O) RH, -CN, -NRi6 2 
N (Riu) S (0 2 ) R" <fc**U R"~R"liJ(9& 

ttf±, -C0OCH s , -N (CH 3 ) C (O) CH 
s , -OC (0) CH 3 , -CN, -N (C 
2 H 5 } 2 N — N (CH 3 ) S (0 2 ) CH 3 

[0 121] tfzR 1 -R 5 t'^§ni>»^>d^2ffl 

mmm^ix^xhXK, r 6 ~R"T^$ii** 

<r> 3 2 MELhoS, iff 2 L < i±Mff t zmw, 



sl mmm&zmmf&Lx^xi>£\\ 

[0 122] mfi, 0~~2ffy9mX*h&> nfcL 1-5 

Ati, HHBHRsSi ( I-D ££WSAi 
|SJ ttft "9 s fcttSM SJj^T*£> Sit 

n^2KIh«!t 8&<9A{4, 2^fc|I] 

[0123] E» N HBHM ( I -1 ) KiiltS E [B3 

^ET*$ill» 2«±OS^SV^OT^LT^J^ 

[0 1 24] i^idft- ( (E. ) A) , -T'^Sft 
4 2ffl^SKW§lH-£f^Si Lt AftWttttu 

ib*. 

[0125] Xii. ?Jc*M^ , ;\n^yjgi\ kSSIS^ 
Wfi 1-2 0 <DMbi«. FMiW 1-20^ 

*4%&$m*mL, mmz\$. mi-m, < n-i> 
[0126] itL^«a*>. wfvm?. smisrm 

#1-20 0JWfrJC3R**7fcli;W7 1 *- £ 
-r fc U\ p A* 2 J2JLtw*a(ct4X?7n§ *U 1 

[0127] HTfcs JiE-JR* ( I -2) TSSfUil 

feZtili>(oxim\\ 

[0 128] 
[ftl9 3 
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[0 129] 
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[0 132] Ut2 3) 
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He^^ Me 
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1Pr ip r ^» tBu 
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He 
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[0135] Ut2 6 ] 
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[0136] [flS2 7 3 



(25) 



WF1 0-3 3 0412 




ci ci 



(26) 



^1^10-330412 



0 
II 

Me C-He 
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[0 13 9] [€30] 

J§»>* 

z-N s /CI ^Nv. ^Cl y-IK /CI /- Nv y 

C»X a C^K 0l C^K a LA 

„.^„ e IP^* .PT^M. ^tB, 



JW^* He 

( >c 

HeiSi-H 



[ Tl 

¥ 




[ft 3 1 ] 



[0 14 1 ] ftts, i:IBM^ MeJl^PS^ 
U EtiiXfTkaifcjSU i Pr{4iso-7°ne;t«Sr 

s Butisec-T^l^ t Buli 



[0142] Wi!Tli. JJB^i a^fc^fttii^ 
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n#2 ttdZ3X%&m&mT 5 MfcmiTO L 
[0143] iit^»feJS7$ Vfc&QWFC. M 

m ^ &^>r mx-h^o, n&2t tdt 3 tj6 %>w&m> 

[oi44] ifffiHfi^c ( i ) ttzit (l-i) rmti 
zm&MT$ wt-mw*?i&, hrs»; ( i-i) x-m 
t*ix*ffl&mr§Mt-mim*b<m^$>ti* *x- 
is -jk^ d-2) Tmztizm&mrs. w&m 

[0145] ^.fi^it^mmmx'M^x^^i. 

(c-i) 

WfcttTSB^J; 3 1 . it^B 12,1 

[0 146] 

(C-la) R a Q A I (OR b ) n H p X g 

R a fcJ:tfR b li. SV^E-Tfcfl&^T^ 
TtJ:<s tF4t<ttl-4« 

m^3, n(40Sn<3, p&0Sp<3. qteOSq 
<3«9jBrC*9, from + n + p + q = 3t*i. ) t 
iSim^i^Sx^A-ffc^ 
[0147] (C-lb) -«b* M 2 A 1 R a 4 

MMiLi, Na, KfciSU R a fi^MT 

i - 1 5 , if 1 1 < (4 1 -4 nmvkmmzm 

MS*. 

[0148] (C-lc) -jRS R a R b M3 

R a fe-<fc^R b f±, m^m-x'i>m^x^ 

M2k*£&ji*U M 3 fiMg, Znift!±Cdt* 

a. ) x'mmih2mttmi2m^m<o i J7^Mt 

aft, 

[0149] fna(c-ia)tcs^-§^rii7^s-^A-fb^ 
rntixit, wziKfcimiifmfpX'Zi,. 

-m R a o Ai (OR 1 ) 3_ B 

T«»i<. I^M^'l-lS, »iL<(il~4« 

tftS. ) TiS$tll>lrg|7/t^~^A^i^k 
-fibS R a Q A 1 X 3 _ Q 

R a ti^MiHR^l-lS. |ff^L<{41~ 
4£9M2fcggg£5j*U xt^n^yie^U m(i 
*MtL<l±0<m<3*C*&. ) T'^$iil»^«T^5 
x^A-ft^ 
H&5$ R a 0 A I H 3 „ ffl 

(5$*. R a W:«iM#l-l 5, mi<&i- 



4 c»7fM£^L s miiffi L < ii 2 m < 3 *C|> 

H&?$ R% A I (OR b ) n X q 

R a &<fct>'R b (i. SWclSHTiMfcoT^ 

m^3. n{i0^n<3. qi±0 ^ q<3^>i5rel> 0 , 
**Om + n + q = 3*e*4. ) T'^ii&TO^Sx 
•7Aft£ft. 

[0150] (C-la) tzm-l7JVS-VMb&®k IX 
X 'ommzii h yxf-rt'T^S x ^A % h Un-7>;P 
7/kS-^A&fcV)HJn-7;^^7/I^~7A ; MJ 
4 yrotW/^-^A. MM V7+frTfr§-*? 
A, hUsec-yf-^T^S-^A, MJ tert-7"^7 
MJ2-^f7K/f-;l/7/l.'S-7A. MJ3- 
7C^7>/W7^S~^A, h \)2-^)V^yi-)V7)V 
$x>7A, hU3-^^^yf-;!/7^S~^A. MJ4- 

;^$~7A. Ny3-^^;l^^->;V7;l^S-^A, >y 
2-x^;p^ i^^7;l^ S - ^ A& fcf« h U ^®II7;^ 
/^/V-S-^A ; fU^^D-N.dr^7;1^5- f >A^f' 
« h >J ^ nr^/VTA'S-^ A ; h 'J 7 x -/WT/W 

5^»>a, h y h y^7^5-^A%ff» h y 7y-;v- 

'Srifco^^^VS-^AA^ K 5 4 F ; MM "/ 

7^^7^5-^A^h^ h y 7;w^-/P7^sx^ 

A ; ^y7>;k7^S-^A^ h^K, -Y V7?11T 
IV S n >7 AX h df 5/ ^ , -f y 7'^jW7JW 5 x ^ y r 
wit ¥<?)7)V*)VT)V 5 m> AT^a # 5/ H ; 
xx^;^7^ S-^^xh^rxM i^^T/P 3 
A 7* h >- H=Sf t"c0^'7^;l-7^ S x^ A 7;W3^ «/ 
V ;Xf-;k7^S-^A-feX^xh^^h\ 7*f-;W7;V 
3 x^A-feX^y h^f 3/ K*^7;^;^7/P5x^A 
•feXdfT^n^fxt* ; R a 2. 5 A I (OR' ) 0i6 

x-mixh^mmmimmzTivn^it^K 

tz7)V^)VT>V^^L ; ^Xf-^^S-^A (2,6- 
i/-t--?i-)V-k-*i~)V7 x.y*ci/Y) , xf-;i/7/l-Sx 
7At7. (2,6-y-t-7'^-4-^^7x7^^K) , 
y>f y f^ivriv 5 x 17 a ( 2 , 6- iM- 7>^-4-^ 
7x7^>K) . >fyy^7;l'Sxt>Ah'X (2,6-y 
-t-7'f-;W4-^^;L'7 x7^yK) %X<n7)V*)V7)V 
§-*>A7U— n^fi^H ; yx^7;l-S-^A^ny 
K. ^7W7;^5xt7A^ny h\ ^'xf-^7^3- 
^AynS F<5rfc0^7;P^7;>Sxi>AA7'f H ; 
xf-;t/7;kS-^A-bX^^ny h% 7'^7;t^Sx^ 
A-feX^^ny x^;V7^S-^A^X^7'nS K 
^feW/t^l^l^x^A-feX^A^ K ; xf-;I^7 
;^->?Ay?niJ h\ 7°nb°;^7^SX7A^7ny 
M 7"^7^Sxt>A^7'nS \V£}£e)7s\,*)V7)i> 



(29) 
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y'T^/l/T^Sx^Ab KU K&fc'^yT^/Wt-S 
x^Ab KU F ; xf^S-^A^h F'j F\ 7°n 
bW/l^x^Ay'b F V Yti:b<?>T}V*)V7)V$-*7 
Avb KU K*^*OfficO»Ml(c^^S*ifcT^f 
^T/l/S-^A ; xf-A-T^S— ^AXh^f^nU 
F\ 7j-)VT)V$-*7&7'h*>"?riV F\ x^;WT^ 
S^Axb df x 7"n 5 h'5r fc'coiS^fcT^adf yft 
fecfcWxn^y-fC^n^r^^Tyvs-^A^^^p 

[0151] tfc(C-la)fcSm-f S^^fcfiMfii 
t , ft t ;L«fg#»&tf- IX 2 \$±<7)T)V S - 

*?&fcimm& Lmwiv s Afti» w & 

(C 2 H 5 ) 2 A 1 N (C 2 H 5 ) A 1 (C, H 5 ) 2 

[0152] mia(c-ib)(dgt-§^iit tttt, 

L i A 1 (C, H 6 ) 4 

L i A 1 (C 7 H 15 ) 4 fc^ajStfS $. 
[0153] ^ftUfc^ (C-l) 1«ilfti^ LT 

a, -fm 

' (i-C 4 H,),A1, (C, H J0 ) z 

4. ) T*^£ftl>^y7VX/y7/y3XT / -A£$fflt& 

[ 0 1 5 4 ] § t> fcf (Ofllfc & , (C-l) 
fcLTMU j*WJ^A, xf-zyyf-^A. 7nbVW 
Uf">A. 7*WJf"7A, ^fJ^^*^A7DS 

7'uS F\ xf/^n^A^ny F\ rnWPV^ 
*yi7A7*n$F\ rnt/K^^A^ny F\ 7' 
f-;]^^*y^A7*nS F, 7'fvy?y^yr>A?oy 
F\ y'^UYy^y^A, y'Xf^V^y^A, v 

A , 7*^xf-/t^?y^y7 A& if£ 

[0155] ^^a^m^T'J:lfl^l7^5-^A-fb^ 
*Wft*3*U J: 3 &ft-&fl . ft b I Wva?><{t7)V 
5x7At7;^;MJ^7Afc?)ffliHf\ ifcWtAny 
yft7;y 5 x>? A 1 7)V*)WT%is*7&b (MS&iktc 

z*m?t>z.bt>T£i>. 

[0 15 6] Ltl^d-h, %m7)V$-*7J*tt£Wfi 
mL\\ ±fBcoJ;d^(C-l) lffl 

[0 15 7] (C-2) 31i7;V5x?A:fr*yfc#fe 

#3&$tfflv^;fc£ (c-2) ^rar^s-^A^^ft^ 

mm^2~ 7 8 6 8 7 ^$H£fl^§flT V \& i -3 ^ 

y-fe>^f fi^H7;FS - ^ a^ yft-^ra -oT 
[0 15 8] ^«97;t^y^yi;t fttxffr 



turn. tzbumi\??7'*^M<%m. wwmi 
m i -fe y ^ A7KS]U^ b-vmbm&mmiz , f 

U 7;Mf/y 7^ S - ^ a 55: i: o;ffl7;y 5 - ^ A-f k£m 

mmtx „ »j<4 ftaufi* t *H7^ s Aft 

(2) <y-tfy, F/yxy N xfvvx— r;K rF5b 
F n 7 5 y%b'cOMfctPX\ F V T)V*}V7)V§. -7 A 
£ fcWfi7^S x>7 Aft^tltf^k *£fct±#H 

( 3 ) <y-fe'y, h/Fxy^t^m^Tb y 

7;K;l^7^S^7A^i:'^fi7^S^7Aft^ 

[0159] «t*j»r^sy^y(±. 

jft»t^*LT«,J:v\ 4ftM)KSixft±IS^7;y5 7 
yoiM^ ^llt ft{i*HJSWf!7;y 5 ~7 Aft 
tt^s bftft. ?M^s?§ffi4 ftiir/w s 
/^y^mmzmm^x 
[oi6o] T)V5.j^ymmtmi t zm^ht 
m7)i^~T?Mk^b ixmrnzii, ±^tft(c 
-i) izmi-mm7)v$~*7Mt£%ib ixmit:i> 

i. 

[o 1 6 1 ] ztihcooh, ^y7;^ d f;^7;^sx;T> 

A, hUy'7D7;F ;a r;l'7;kS~7A^$f4U<, hU 

tfrvrivs-v&mitm u\ ±m<^x a mm 

7)V^/Mt£M±. l SWCiftli 2 SELhffl* 
[0162] 7^5 /#f->-WHKtfflV^*l&JffiaEi: 

LTI±, <y-fe>. h/kxy s ^yi-y N ^y<y s yy< 
y&i'c^#@$tft*it ^y^y, 
y. %??y, r%y, Kr^y, ^-fr^y, 
^T^y^f^IsmMbKS. y^n^y^y, y^ 
o^ify, y^n^-^^y. y<f-;yy^n^.y^y^ 

t'mnmm^m, #v y y, *m iss^if^?* 

mm^mco^yymb *om, mm, mit 
m:b<7)mt?m\mm\ihi\h . § ^tx^x- 

r;!', fb7t Fn7 7y^t't0x-r;Hi&ffl^-S>i 

tzmmmmmmmit iw 

[0163] ttz^WMX* fflv^tis^y-fefy^tteo 
W^7^5xi7A^yft-^di{i. 6 o-c^^y-b'y^ 
IffiWi A I jS^A I wmXKXfffi 1 0 %KT. 
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[0164] ^mm^a>fiitmriu^-^^ 

Mt^ftfcLTtt, -m-m; (IV) *m$*U#ny 
§^W/^-^A^^Ht^^P«; b h 

[0 165] 
Hfc3 2j 

li" R 21 R SE 

\ I / 

A1-0-B-0-A1 



[ 0 1 6 6 ] 5$* , R 2 1 KifcfeKmft 4 1 - 1 Ocomt 

i oco^bK^ss-r. 

[oi67] ffliMb* (iv) -e£3*u*oy£^ 

£"WM7^S-»7A:t*yttimt TfB-m^ (V) 
X-mtil TMMnyl fc 
R 21 -B-(OH) 2 - (V) 

*il7;W 5 x? Aft £ , ^Mtttf xSPffl&Tfc* 

- s o ^Mi&cvi&mx' m 
m^t^uzxmmx^h, 

[0168] fflffiHSte^ ( V ) X'mtLZTtWVXv 
VBteo^fltW^t^kttti, *f-/Mfnyi?, x^;U 

St, n-7*f\M*nylL -f V7f-/l/#nylt s n-M->- 
/WKay©L ^^n^df^^ay^ 7xx/w?ny 
3,5-> ? 7;M"n7}ft?yiL ^y^7/Wn7x-^ 
tf'nygl 3,5-t'x ( h ■Jy/UaJ-a.Xtf-fl') 7i-M 

ylu n-7>/^nyH A yy'fMnvl, 3,5-y 
7/ktn7xx;]^Kny®L ^y^7Wn7x^ 

[0 16 9] t<7)£o%:7}U*jVtfvymkm%it& 

tBT}i$~iyM^mtixmmz^ ±^l^(c 

-1) fcMt&WLTJVS-y&tt&Wb LXM*Ltzi> 

[oi7o]^i^d^>, Mmwr^r^s-^ 

fy^^r/i^-vA, hyx^r^s-^^. h 
y -f y w*5-wifjfi u\ <r;h^i± i w 
aire* i$t2WJjjm&i>#xm\ *t>tu. 

[0171] ±IBtoj; 5=5r(c-2) mkTfrS-*;*** 
(c-3) ^^gj^ai fcttg%&«r s KJ^i^ 



«T5h*-f^(B) tK^tT-^y^jM^^ 
£*(C-3) UXR r >f jj-yfiM tyWe&Shi b ^ 
3 . ) fc LTi4. - 5 0 1 9 5 0^488. #13 

3 F1-50 2 0 36#^B, #^^3-1 7 900 5-^ 
» #il¥3 - 1 7 9 0 0 6^#, #R5T3 - 2 0 

770 3^m. mm^3 -2077 0 4#&$l US 
p-5321 io6#&£fcfE$t3ft*ywx8L 
ymm. y^^mxr/^my^m b 

[0172] ftfltWfctt. ;H xs?fc UTiix b r 
3 (Rii, 7^1 bU7Mo^f;l54 

7Wn,fny, h'J7£-;Wt'oy, HJx (4-7/k 
^n7i^) ?Kny s 1-yx (3,5-> ? 7;^n7x- 
/P) «Kay. hyx (4-7Wn>f*7*^) ?f?n 
y. hyx (^7/Wo7i^) rffny, hyx 
(p-hiJ;H**ny h'jx (o-by/t-) ^ny s h'j 
7. (3,5-y^^7x^) tfny%&fimfhtil. 

[0173] -^yM^fe lt«l fct ttrm- 
m (vi) ^s*isft£ww4>*u. 

[0 174] 
[#3 3] 

R23 © R£ ^_ B © R 2* 

I - (VI) 

R 27 

[0175] R» fc tTtt, H* , #;H<x>7A 
y. jftX^x^A^sfy, y?n>\7Whyxx/^ 

[0176] R»~R»fcL KWzM-X'hg&iX^ 

'j-/«tw. nmxtw-v&xttybixm 
hU7x-;^;^-*7A^^y. by 

7 x -;p) %)Vi£-*?J±l}^ y% b<nm.WnVK~ 

[0 1771 mtiry^^^^ybbxmmz 
it, hytf-frry^-VAirtty* hv^vry 
q&-i7A^f-^-y s hyrau/vry^-^A^^t 
y s hy^f-^ry^-^A^^y, m; (n-7f- 
)V) Ty^-^^^y^b^Yuriv^ivry^ 
*)&ii^y ■, N.N-v^^r-y-^A^f-^y, N, 

K-^Xf-^T-y-^A^f-^-y, N,N-2,4,6-^.y^^ 
f-;PT-yxi7A^f-^y^^c7)N,K-^7;^;k7-y 

x^A^f-^-y ; i? (Avtwjv) ryt-^^f 
jfy, yi/^a^^i/ry^^A^f^y^^y 
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[0 178] IHB*^*~9A^^yi:Lxaffc«te 
ti. b'^x-zH^x^-^A^^y, MJ (XtA- 
7i^)to^^A^f*y, b'J (Wf;i^7x 
^) *x*-?A*T:ty&£V)by7y-/H;x* 

-7A*T4-y&t>W£>fl& . 
[ 0 1 7 9 ] R 23 b l/Ctt, AMU-*? T 

y^x^A^T^ySrfcWife t< , WtehU 7x^ 

*/Wfxi7A*T:ty, N.N-^f-^T-U-^^f- 
*y , M, N- 5£c*A-7- U - 7 A * ytfjff 4 U\ 

c o 1 8 o ] £^ tymt^mt lx, b u 

[0181] h v TmjvmmTy^-^mb ixm 
mm$. tztttfhv^vTy^-^^TVj (y 
x-/W*^Ht bUTnbVKry^-^Af b? (7 

x^)*n«, b'J (n-7W) 7^Wff7 

(o-bU^)*7#^ M> (n-7*T/b) 7>t^Af 
b? (^^7/^n7x-ik) MrntfA 
Ty^-^Arb^ (o,p-^f-;V7x-;L') 

(n-y^JU) Ty*~V&Th7 Uffl-y^T^ 
x-;W) #17$, N U (n-7"T/H 7y ; &- 1 7ATb? 



(p-hU7/kto^f-;|/7*^A'> MJ (n-7 

t>H 7y=ex*7Af b? (3,5-vMi7;^n^f-;P 
7s»JH *7fl. MJ 7^^Afb 
5 (o-b'JA) 7fc^§ft*h'7>W^i& s 

[0182] N.N-S^r^AT- 0 -^Ai&fc LT:H# 

wwi, fcfci«N,N-i;^f-^r-'j-'7Af'h9 (7 

;J;>7St N,N-^Xf-;W7-<J-^ATb7 (7 
t b y ( 7 x-;W jfc^SSrif^WfetfU . 

[oi83] VTJu^jiry^-vmt ixmmz 

It. iibtU^ (l-rnt;H 7^~Wff5 K 
y^7/WD7x-/W yy^nMyjV7y 

[0184] ^fc^yfM^tL/C, b'J7x- 
;H^WC:Wfh5#^ ( / <>'^7WD7x^) 
tfV-K M-^T/l^xy-^ATb^X Ky 
^7W07x^) K 7xO-fe^Afh7 

<7 A-^y ? 7 x -^y 9 n^y ? y'x ~;kfSH£, 
N,N-v ! xf-;W7"U- T 7A^y^7x-^y^a^y^ 
y'x^/Hgf^ TI2^ (VII) (VIII) xmKt^v 
£ b t> *C$ 2. . 

[0 185] 
Hfc3 4] 



H 8 (0 Et 2 ) 2 B ^-kQ) 

\ cf 3 1 n 



(VII) 



[0 186] (i^K EU$3Lj-m*7kt. ) 
[0187] 

P^< - (VIII) 

V CFj 4 

[ 0 1 8 8 ] #5 y^mt l/CftttWfcHU fcfc W 
Ttitfyy (14) ; b'X C MJ 7^- 
7A) 7T**y-K t'X (MJ (n-7>A0 7^- 
VA) -^xKU-K b'X ( MJ (n-7**/W 7^x 
7A) 7yfWWh, t'X CMJ (n-7'iHH 7y 
^~t?A) Ft* tfl'-K b'X CMJ (n-7W) 7 
y^x^A ] t* ? nnf* #V- b , b*x C b U (n- 
7'fvW Ty^-VA) FT*?nnFT*iKy-b& 

ir©r^ty«WB ; mj (n-7TA) 7y^-7Abx 

( b*r* A>f F 5 4 F Ft* ^V- h ) 3 a> 
(III), b'X CMI (n-yfil') 7^^7A] b'X 
( Ft* A>f F 9 >f F Ft* ^V- F ) - ? 



i, 

[0189] *;^'9yf^fc Ut^fltWtcfi. tzb 
itf4-*;wvt^7y (14) , i,3-y'*;wV7^' 

5y ( 1 3 ) , 6,9-x*;W>'T*Ji<5y (14) s Ft 
*A>f F^-f M-7x-/W,3-/^^7t#7y, 
Ft*^W F-5^ F-l-y<T^-l,3-y'*;W-<77^5 

y, <?yT*;vf y^a F-i,3-^TA-i,3-y**;w\' 
j±m>, 7,8-^*;w^yT*^5y ( 1 3 ) s 2, 
7-^*;w^y-r*#'5y ( 1 3 ) , ^yftiM F9 
■f F-7,8-y'^f7W7,8-^'*;w^yT^*'5y, Ft 
*A-f F 5 -f F-ll"^ t^-2, 7-y'*;W^'7 y^ri} #9 

y, by (n-zt^) 7y^-^Ai-*;^ T '#*>- 

b, MJ (n-7'T^) 7y ; e-^Ai-*;^s , '7yT*# 
bU (n-7*T^) 7y ; ext7Al-*;WN'Ff* 
bU (n-7'T^) 7y ; E-7Ai-hUy<T/t' 
y U 7b-l-* JW St* jKI — b , b U ( n- 7't^ ) 7 y 
^xi7A7'n ; e-l-*;l'A'KT*^y-b. bU (n-7 

t;v) 7y^x^A6-*AAT'*^b— b (14) , b 

U (n-7T/b) 7y ; E- 1 7A6-*;^N'r**V-b (1 
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2) , Ml (n-7'^;b) T>*~VA1-%)VW>T% 
*V-b (13) , hU iirf+Ar) 7y^-7^7,8- 
SW<>> 5^ (12) , MJ (n-7'fvb) 

7y*-^A2,9-y'#;bAV7yrWy~b (12). 

Ml (n-7^Vb) r^^AHf^A^ K-8- 
*1~)V-l,<)-V%)VrtWri)-$.V-Y, MJ (n-T'f- 
/b) Ty^-^^y^fi}JM Yy4 b'-8-xf-;b-7,9- 
y'#;W^yT#?Ky-K MJ (n-7*?-;b) 7^- 
^A^y-r^W b-8-7>/b-7,9-y'#;bA't>y 

T##y~b, MJ (n-7"fVb) 7^-7A-?yf^ 

K Ml (n-7>7b) T^-7A7yf^WK7^ 
M9- MJ /b y U )Wl , 8- y'^;W S'7 yiri) 
b, MJ (n-7f-;b) Ty^7A7yf^WF5^ 
b-4, 6-^70^-7-^;^ yf* * # b - b & if o 7- 
jfyeoffi; b y (n-7^) 7y^-7A£'x (y-bA 
>f mm K-i,3-y^/;wv^-nv-h) 3A>bBna 

(III), MJ (n-7>/b) 7yt-7Ab'^ (7yf* 
;vf b'^M b'-^y^/bA^yf^tfV-b ) 

(in), by (n-TW) ry^7At'^ (7yf* 
M b*7^f M7,8-y'^;WA'^yr*^l'-h) 

M»B (HI), by (n-7^;b) 7yt-7At"^ (7 
yriiM P9-f M7,8-y'*;WN'7yr^#V-b) 

-7 7-;^iiii(iii), by (»-7>in ry*-*>Af 
x (^yf'^W b-7,8-y'??;w^yT##y 
- b ) M (in) N h y { tt-y?7H 7y*-^f 
x (^yfyf/^ b'7-f H-7,8-y^;WN'7yT?&^V 
-M MHsan), by u-y^/b) ryt-^f 
x (y^;vf b'9-f b-7,8-y^f-;^-7,8-y^/UA-7y 
r**v~b) mm (in), by (n-7>/b) r^- 

~7At J x <y^w b'y^ b-7>:yy^;b-7,8-y# 

;bA'7y^^V-b) ?nAl!tI (III), b'J (n-7 

7y^7At"x (byrn^et^A-f b'5-f 
b'-7,8-y^;bA^yr^^y-b) aAVbbigJM (II 
I), b>Jy Cb'J (n-7^;b) 7y^-7i0 h'X (7 

yffvM brM b-7-^;bA'7yT^^v-b) 7o 

J^WSl (III). t'X Cb'J (n-7*f7b) 7y ; t-7i0 

fx (7yf^A4 by-f b-7-^;bA-7yr^^y- 
b) -?y#yf&e (iv), fx (by (n-7^;b) ry 
t~7iO t'x (7yf^W b'y-f b-7-^;bA - 7y 
T*$v-y) 3A>bS?Jts (in), fx cby (n-r 

-f/b) 7y ; e-7A) fx (^yr^vf b*9-f b-7- 
*^yf##WM -vTvbl^ (iv) fcir«& 
M#/b**5 y7~^ y^S^r JfWff ^fi4 . 
[0190] JifacoJ; a & (c-3) 4 * yflyf *ym& 

h. Wjf£fi^y7^yfi£MI«:, _b!5 
fflfl»i«4gwsMNMifl:^ft (A) , Mi^srsb 
flteft (B) , (oi) 3«&JKft:£flL (c-2)^7;b 



&m*m&ti&'j>%< k i> i a^fk^fe < c ) * 1 *> 

K, ^fcJStTfM^id^fSS^ttfflft <D) £ 
[ 0 1 9 1 ] _(D)Ml±fflft_ 

wjjT-^cjEStTffiv^tiS (d) miTttm 

i±. *HS«i^I<O^DX^^t, £»1 0-3 

LTii#?L*lHt»m L < , HflsMfclis i 0 2 , 
A 1 2 0 3 , MgO, ZrO, Ti0 2 , B 2 0 3 , Ca 
0, ZnO, BaO. Th0 2 ^if, ^fc(±;il^*^ 
ttft^W. fcfcitfSiCVMgO, Si0 2 -Al 2 o 
3 . SiOj-TiOj , Si0 2 -V 2 0 5 , S i 0 2 -C 
r 2 0 3 , SiO 2 -TiO 2 -Mg0^t'^M^tl>ii; 

[oi92]^, ±mmmm£i±>j?m<?}K a 2 c 

0 3 , K 2 C0 3 , CaCO s , MgC0 3 , Na 2 SO 

4 , Al 2 (SOj) 3 , BaS0 4 , KN0 3 , Mg 
(N0 3 ) 2 . Al (N0 3 ) 3 , Na 2 0, K 2 0, Li 2 

[ 0 1 9 3 ] c<o j: a * ( d ) wm-m.mmsm 

mmz£ y *<ott*ttiS«f 4 *^J3fc® 4 L < 8 
V^ilSfittriis 0-1 0 0 0m* /g, 

»4L<{ilO0-7 0 0m2 /g^HlC^O. fflTL 
gm^'O. 3-2. 5cm*/g0)imfc*>&Zktm 

t u\ murnt, iZmzmtx 100-100 o°c, 
mi<m 5 0-7 0 oxrcflwi/cfflv^ft*. 

[0 194] *%BJlfc:fflV^;t«T^4ill» 
^ttffl* (D) t LT«. 0-3 0 O^mtOB 

tfftitj&^lii. ztLbUmt&faklXte. x^y 
y, 7'nf yy, i-y'^y, 4-^f;yiAyfy^i' 

W^SSJI^ I»3&*2-1 4«a -^b7 -f y%&&ftb I 

y. A*uy££]WkLX£s&Zti&meitiii>l<\i 
E0195] *mMU*\s7 4 y«£M«i±, Jt 

W) J: 0 &MJ12im4 ^^^J^k-^fe ( A ) t , g 

^srsb-fb^(B) h, (c-i) nmmikii®. 

(C-2) WIST/b 5 -7A^=¥ yft^fc l t/'(C-3) ^ t 

ft (C) t, ^t;jBtTmS^fflf4c (D) kfrt>% 
4. 

[0196] mmm 
a) ^ ( a) . jfcfr ( b) e xvm ( c ) ^ftEo 
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(2) m (a) *m (d) mmtzmm^ m 
( b ) stum ( c ) mn<vw¥x*m&mzm\tt 

(3) m (B) §ffift (D) (c^fUfcjWHWE^, Jfefr 

*m 

(4) m(o mm (d) fcii#t^s^^\ m 
(a) tsi^dj- (b) *e*<o«3^^tem6nt 

(5) (A) fcj&fr (B) b*m (D) fcffl^Lfc 

(6) mu) mm (d) !cffl^L^M^\ 

(B) *m (D) («b^«^feJ:t>m 

( c ) mmm%Tmizmzmm&iT&. 

(?) ^ ( a) tm tot ( d ) mnttz 

m 

mmft(B)k(Ok mm ( d ) mntmm 
azvm (a) m%<nmx*mmmm 
tm 

(9) ]£# (A) fcjfcfl- (B) fcjfcfl- (C) fc^fiflc 

(d> mftitzmmzm&mzmvth-m. 
[oi97] ±ts(D ~(8) ^mmzti^xte, #m 

K (C) **fflft3;hW*±fe<4)<7><»0)«0* 

(C) *, ffim«JI*T«LTti^. 
(C) {4, R-TfeWSr-sT^TfeJ:^. 

[ 0 1 9 8 ) 4fe, ±3Smm < D ) (crt* (A) Hi. 

vm (c) *w§ti/csiftSM^\ m (d) k 

fiR# (B) isj;^^ (C) ^«§^[H^«^ 

4h ^ (d ) i,zm (a) s ( b ) axvm 

(C) tI/7^« 
S6S*VO vt t J: < , ^ff ll^§ii£[§]$«$#± 

[0199] WJM£;tU7 -f y^S^^TIi. 

[0200] *^-ei±, a-^ttitBis^. mmm% 
hmmm&mttd&mn&m^-ftiizm^xmm 

mtLxmrnnzii, wt>-, y^y. ^y^y. 
'v^y, +<r9y* %??y, rfi>, Kr#y, 
?if]^i:««-(bKS ; y?n^y?y % y^n^ 

y-fe'y. WUxy^x^y&£"o^#SiKlbK5g;x 
fO^oUK, ?ojKy-tfy, y'^nn^^y^' 
OAn^y^bK*^^ii^^i^(?)ii^ft^t^W 



[0201] ±mcox o%ti/y a vwsmmk^ 
x. jy<Dm£* , ft?i ! zwxx, mik) hu 
wmmi »si o-'-io-»t;k a? 

fu J&fr (B) «si«i o-s-i o-2^;k £P4L<ti 

(B) ii. |£#(B) fcj&fr (A) fca*;Wfc 
C (B)/(A) a»0. 02-1 00, ff4L 
<i40. OS-SO^Sid&iT'fflV^ifXl., 
[0 202] BS4KC-1) Ut N ^(C-l) fc , ( A ) 

C(C-l) /M) ^ s jISO. 0 1-5 0 0 0, ^L< 
(40. 05-2000fc*4J:a41:Tffl^t*U. 
[ 0 2 0 3 ] ffc$KC-2) tt, fiSt*(C-2) *^T;V5-i7 

AjR^fc, ifcft (a) tjit^R* (b) ^^a^&x 

JSFFW bWWt C(C-2) /M] *\ MS 1 0-5 
0 00, i?4L<ii;2 0-20 0 0t^l»j:a**t' , ffl 

[0204] ffcSHC-3) tt s JS^ (C-3) t . fig* C A ) 
J3i:tfj&fr (B) *(7)^S^JiK¥ (M) 
((C-3) /M) ^ a#l-10, «P4L<(il"-5t 

[ o 2 o 5 ] 4st. a ar*i/7 -f ya^«^ffl 
v^U7 ^ y^s-^-iaKfi, as- 50-20 or, 
iff* l< ao-i7ox^)«Brc*4. msmM, n 

SSffi-l OOkg/cm^ , ff*U<(i«ffi-5 0k 

§ . § bizm&i%mmm%i 2mmzmxn 
■o£bi>-%mx%&, 

[0206] nhfih^yy a ym&fami-mi. m 
^mz7mimL^hi)\ ttzim^mm-itzit 

&Z\blz£^Tfflffit&Z\btfX'*&. z<d£d%*U 

y a vmrnsz.*. mst&tbmzh^y a y 
blxit, xf-py s rnbvy, i-7*ry s i-^yf 
y, l-^-fey, 3-^< f-A-i- /fy, 3-^f-;wi-^y 
fy, 3-xf/H-^yfy, 4-^f-;k-l-^yry, 4- 

^fM-^yfy 4 4-xf;H-^ty, 3-xf-;l^-l 

A^f-by, i-t?fy, l-r-fey, l-Kr-ty, i-f 
h^r-fey, i-^-^T-fey, i-^^^r-fey. i-x-i 1 

3 -fey^T Zn9&tifFHkifi2'*-2 -f y ; 

x^-i^y. s/^f-^xf-vya, ru^y-tfy, ru 
;^Myi, t"^t7^i/yl, r'J;^7^vy 
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b-rt^t^y^y, b'x^x^nA^y, ry;p 

y, y^n^rf-y v j^-Riv^y, 

TiOM'-y,. fb^^nh'fty 2-^^-1,4,5,8- 

^^y-l,2,3,4,4a,5,8,8a-^^^hh*n^7^P>' 

y%zcMV&i'7 1 v ; 1,4-^y^yxy 1,5-M 1 
fyxy, 1,4-M^'xy, l,5,9-r#byxy&J; 
^JMi»'4-2 0<0H(ttd?Uxy ; 5-xf-Ur> 
y/W0U*y, ^y^n^y^^X^ iftOff y x 

[0207] ^ft^^y 7 ^ y{±, nm:hh\^ti 

[0208] 

y (&)m-s&micttfT%&* 

[0209] *^t«i.^u7 ^ yvm&tmi. m 

7 4 y*m&Ltzb* izmmifrm^v? * ym 

yjy m m-&mt, ft?&m&&wx*®Mmz 

[02 10] 

(0X'\t^\ 

[0211]^, mmmm 
{ iv~\ ) 1 3 5*c, r^y y*T«U:, 

(Mw/Mn) fcL o-y^p;^y^'y&^fc 
tts 1 4 0°C£i>VvTy-*;WN°-Sx-y a >?07h 

[02 12] 

2§£h;wxy5m 1 £HAU ^tuot^r/vsy* 
^y£r;w$-^iiMitco . 1 5 y*;k trx 

(l,3-^^>-^n^y^i>'X^;W) y>3"?Ay 

?n U K£ 0 . 1?^ X VTIB^(a) 
ftl>^y-fb£&(B-l) £ 0 . lv4 9uWMi-X5 
^fiffL«^4^(P"l) £iBSSELfc. 

[0213] mt&mz, mizmmmimm 
1 y -/ hJV<DATyuz$i7t~v? u-y{z^7w\3? 

^•y3 5 0m 1 N »itl-^f^l50mlgAL 

SMM(P-l) £ £ Jtx fi/y fJEEAf & £ t fc «t 9* 
^IBS&Lfc. a^fcx^yy^£Jfc^U^^JEE8 
kg/cmH , 7 0°CT1 5iHK*#fcfro£tt, ^ 



n^iKu v-s- . 1 3 0 -ex- 1 2 nmmsT^mm^ 

fc. *«XS*, [ 77 ] #3 . 9 7 d 1 /g , Mw/M n 

[0 2 14] 
Hfc3 6] 



r-Hv 

— N' 



iPr 



[0215] 

UBttWl ] SftftWlicev^T. b'X 
?n^^yX-/H y/t/3-^Ay'?ny F£fflvv$r 

[77] **0. 95dl/g, Mw/Mn#2. OWJ 

[0216] 

um.m2immmikz^x. ^yitmm-\) it 

fflVVi}\ 7j<ft§£ 5 0 rn 1 #ALfc^ k^HilSHRtcUT 
fOftH, [??] #2. 93d I/g. 
Mw/Mn#2. 9«JK'JV-4. 2 8tilfeiUt. 
[02 17] 

mmmmm\nz&^x, ^y\t^m) <n 

0 . 1 v-f ? n^fflv^ fc^WttRUHc bTS££ 
trofc. * O^m. [?7]^*3. 90dl/g.Mw/ 
Mn*»5. 3<W'JV-7, 5 g3&«f#^fufe. 

[02 18] 

[^3 7] 

He 



( Ti 



Me 

[0219] 

[MW3 ] mmmi iz&^x, t** (1,3-^^/^ 

^o^y^i^x^) y>3~7A^ny K^-ffl^ 
S^yft^ftlfB-a *0. lV'f^oWfflVifciJ: 
0. 84 d l/g, Mw/Mn^'2. 0^1)7-3. 
[0220] 

tsifeM3 ] ^-(diafiBftLfc 20ml <nmxm 
■vy&Tfr$-vj»m?m-?o. ssy^;k bx 
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nUF£0. 47^o*;W3j;tA:.X [fx (MJ* 
j-!Vi/V)\s) 75 K] y^a^Ay7n'J K ([(Meg 
Si) 2 N] 2 Z rC 1 t )S 2vW ^n^JUT 5*rai« 

1 U 7 WKOX-r yW*fN-- b ? k^yfcy^n^ 
t^3 50ml, »«^fy^l 5 0mI^AL 

^wwi, ^i*is:6o , c(c#iatfc. *-<afc, m^m 

fflSMm<P-3) ££Mxif- ix yTJIAt h ztizzm 

kg/cm ! H3 , 7 0 4 CT-1 5-JWga&&4t->fc&, *> 

ftteK y s 13 O'CT 1 2 B*ia$ETfc$!8»3-£ 
fc. *<9&5£, [??] **4. 7 1 d 1/g, Mw/Mn 
#4. 9«?KUV-6. 7g^#fetL!t. 
[0222] 

immiimmzts^x. fx (1,3-^^^ 

[77] #2. 37 d Mw/Mn£U. 9<0»KU 

•7-3. 6g##£>*l£, 
[0223] 

?ks&8 om i mxiteztmmmzixmtMr 

->H. *<0JSS, [ J? ] 3^2 . 88dl/g, Mw/M 
n#3. 0W7^3. 3g#?#£;fl£. 
[0224] 

[»iiM4 ] BH:IfSiL^ 2 0ml ^ *9XfP§ 
39(c b 5 m 1 £gA U , £ ftfc MM V 7>/^7 
;W$-^£57^n^;K h"X (1,3-^^^ 



p^y^x'x-;!^) ;\7-^A>>"7ny KSrO. 4"?-f 
?n*;K fluia^(b) T*§;H£^yft£ft(B~2) & 
0, lv-f^o^K Hj7x-;k#;K->^rh5 

4) 

[0225] JJEttiflUfc. ^fcSfggMLfc^li 
1fy3 50ml, <JCV^ , Cl-*^'f 15 0ml gAt 

&. iats hu^V7'^r;^s-7A§o. ssu 
$MM$(P-4) y t'ffiAt £ i t J: 0 * 

kg/cm^-G , 7 0*CT1 5#IMM££frofc^ ^ 

'J , 1 3 0 'CT' 1 2 limmET£!z^&-tf- 
fc. *tf>fSHs [?] 3&*4 . 62 d Mw/Mn 
#5. 4£0**yv-7. 3g#H£>*lfc. 
[0226] 

TOM6] l»J4fcfcwr, fx (1,3-y/^y 

[7] 35*1. 29d 1/g, Mw/Mn#2. 1<WV 
[0227] 

[ifc^M7]^WJ4^^T, £ 

S£&?rofc. [t?]^'3. 04dl/g, 

Mw/Mn^'3. l^y-7-3. 6g3W»Mufc. 

[iai ] *^wis«.3n^7 < ys^tj^iimrg 
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[Ml] 



(A) &»&m&ft 



> 



(Ri N) > MX, 



k: 1~ j 



c 



